*4.47 Newman izdu§umlerini kullanarak els- ve trans- dekalinin koprii ba§i atomla- 
nndaki substitiientlerin bagil konumlanni giziniz. Bu izomerlerden hangisinin 
daha kararli olmasini beklersiniz, nicin? 

H H H 

4.47 





trans 



as 



The twits isomer would be more stable because it can have both of its rings in the fa- 
vored chair conformation, avoiding the many eclipsing interactions found in the doubly 
boat conformation of the (is isomer (which would actually increase its stability slightly 
by twisting to avoid some eclipsing interactions). 

*4.48 En fazla dort karbonlu herhangi iki bile§ikten ^ikarak dodekan, CH 3 (CH 2 ) 10 CH 3 , 
sentezi icjn e§itlikleri yaziniz. 



» 



4.48 H— C==C— C=C— H 



2 mol equiv. LiNH 2 
2molequiv.CH 3 (CH,) 3 Br 



CH 3 (CH 2 ) 3 -C=C— C=C— (CH 2 ) 3 CH 3 



Hi 



Pt catalyst 



> CHj(CH 2 ) l0 CH, 



Stereo ki my a: 
Kirai Molekiiller 

A§agidaki nesnelerin her birini kiral veya akiral olusjanna gore siniflandinnrz. M 

(a) Tornavida (d) Ten is ayakkabisi (g) Otomobil 

(b) Beyzbol sopasi (e) Kulak (h) (Jekic 

(c) Golf sopasi (f) Odun vtdasi 



Problem 5. 1 



5.1 la) Achiral 



(b) Achiral 



(c) Chiral 

(d) Chiral 



(e) Chiral 
(T) Chiral 



(g) Chiral 
(h) Achiral 



Eger modelleriniz varsa, §ekil 5.3'te gosterilen 2-btitanol modellerini kurunuz ve 
ger9ekten caki§maz olduklanni kendiniz goriiniiz. (a) Benzer modellcri 2-bromop- 
ropan 191a kurunuz. Onlar 9aki§ryorlar mi? (b) 2-Bromopropan molekulii kiral mi- 
dir? (c) 2-Bromopropanin enantiyomerik yapilanni bufmayi umuyor musunuz? 



< Problem 5.2 



5.2 (a) Yes 



(b) No 



(c) No 



Modeller olu§turarak §ekil 5.5'te gbsterdigimizin ge?erliligini gosteriniz. Ill ve ^ Problem 5.3 
IV tin, bir nesne ile onun ayna goruntiisii ilisjdsinde oldugunu ve gaki§madiklarim 
(yani III ve IV'Un kiral molekiiller ve enantiyomerler olduklanni) kendi kendinize 
gosteriniz. (a) §imdi IV u aliniz ve herhangi iki grubun yerlerini degi§tiriniz. Mo- 
lekiiller arasindaki yeni ili§ki nedir? (b) §imdi, her iki modeli aliniz ve herhangi iki 

grubun yerini degistiriniz. Molekiiller arasindaki iiiski simdi nedir? . > im y* n,n "^ ° yiJ 
i§in icine girdiginc 



^ 



5.3 (a) They are the same molecule, (b) They are enantiomers, 

Burada listelenmis, molekullerin bazilari bir stereomerkeze sahiptir, bazilan sahip ^ Problem 5.4 
degildir. Stereomerkeze sahip olan molekullerin her iki enantiyomeri 19111 Q9 boyut- 
lu formiilleri yazmiz. 

(a) 2-Floropropan (e) 2-Bromopentan 

(b) 2-Metilbiitan (f) 3- Metilpentan 

(c) 2-KIorobiitan (g) 3-Metilheksan 

(d) 2-Metil- 1 -butanol (h) 1 -Kloro-2-metilbutan 



5,4 (a), (b), and (f) do not have stereoceruers, 

(c) H*^^C1 CI^^H 





(2) 




W A 3 S H 3 

(d) H^^CH 2 OH HOCIl 2 ^^H 




(1) CH 3 (2) 





(e) H&^-rfBr Bnw^-^H 





X ' I 

CH, CH 




L 2 



•2 



I 

H 3 (1) CH 3 (2) 



I 



CH, V«3 



3 




CH 2 QH 2 

(g) H*^CH 3 H 3 Ci^^H 

I I 



CH 




2 




I 2 



H, U> CH, (2) 






3 u; —3 



CH 3 QH 3 



(h) H>^CH 2 C1 CICH^^H 



c 



CH, (1) CH 3 W 



3 




(a) Limonenin hangi atomu stereomerkezdir? (b) Talidomidin hangi atomu ^ Problem 5.5 
stereomerkezdir? Limonen ve talidomid enantiyomerleri icin bag cizgi formiilleri ci- 
ziniz ve her birinin stereomerkezini kama-kesikli kama gosterimini (Altbolum 1. 17E) 
kullanarak gosteriniz. 



5,5 



(a) 







(b) 



Lirnonene 




Thalidomide 




(!) 




</?> 




(5) 




(/?) 



Problem 5.6 



Disiibstitue metanlarm orneklerinden CH 2 C1 2 ve CH 2 BrCryi goz online alarak ya- 
pacagimz incelemeden bu karbon bilesjkleri icin kare duzlem yapilann nigin nium- 
kun olamayacagini gosteriniz. (a) Eger karbon kare duzlem bir yapiya sahip olsaydi 
her birinde kac tane izomer mumkun olurdu? (b) Karbon diizgiin dortyuzlu ise, her 
birinde kac izomer mumkun olur? (c) ve (d) §iklan icin trisiibstitue bir metan 6r- 
negi olarak CHBrCIF yi goz onune ahniz. (c) Karbon, kare duzlem bir yapiya sa- 
hip olsaydi kac tane izomer mumkun olurdu? (d) Karbon diizgiin dortyuzlu ise, 
CHBrCIF icin kac kac izomer mumkun olur? 



5.6 (a) Two in each instance 



H-— -Ci 

i / \ I 

H— -CI 



and 



H— -CI 

1/ \i 
CI-— -H 



or 



H~— ;Br 

1/ \t 
H— — CI 



H— ---Br 
and i C ; 
C1-— "H 



(b) Only one in each instaiice. 

Cl 



Br 



H 



or 



H'^Cl 
H 



Any other tetrahedrai arrangements will be superposable on one or the other of 
the above. 



(c) Three: 



H--~ - ;F 

I / \ I 
Br— CI 



H— -- ■¥ 

!/ \i 
CI Br 




H-— -Br 
CI F 



(d) Two: 



CI 



F 

I 
C 




Br 



and 



B 



F 



I 
C 



:"u 



CI 



Problem 5.1*de verilen nesnelerden simetri diizlemine sahip olan ve bu ytizden aki- *< Problem 5.7 
ral olanlar hangileridir? 

5.7 The following items possess a plane of symmetry, and are, therefore, achiral. 

A screwdriver 




(b) A baseball bat (ignoring any writing on it) 
(h) A hammer 



Problem 5.4'teki akiral molekullerin hepsinin U5 boyutlu formiillerini yazmiz ve bir < Problem 5.8 

simetri diizlemi tasarimi yapiniz. (Bir simetri diizlemi tasanmi yapabilmek icin mo- 

lekulii uygun bir konformasyonda yazmahsiniz. Bu tasanm, yalnizca oda sicakli- 

ginda serbestce donebilen birli baglara ve birli baglarla birle§mi§ gruplara sahip 

olduklarindan bu molekiillerin hepsi icin uygundur. Bu konuyu Altbolum 5.1 Tde 

daha aynntili olarak tarti§acagiz.) 

5.8 In each instance below, the plane defined by the page is a plane of symmetry. 



(a) H 



F 



(b) H 

C 

H, h i X(:H 2 CH 



(f) H 

CH 3 CH-T I y^ij 
' CH,CH, 



Bromokl oroflorometanlarin enantiyomerik sekillerini yazuiiz ve her bir enantiyomeri -< Problem 5.9 
dogru olarak (/?) veya (5) gosterimi ile belirtiniz. 



5.9 





m 



t® 



Problem 5.4'e cevap olarak verilen her bir enantiyomer cifti i9in (R) ve (S) goste- -< Problem 5.10 
rimierini beiirtiniz. 



5.10 (c) (I) is (5) 

mm® 

id) (I) is (5) 
(2)is(/?) 

(e) (I) is (5) 
(2)\s(R) 

(g) <l)is 

mum 

(h) (I) is (S) 
(2) is (7?) 




Problem 5. 1 I ^ A§agidaki setlerin her birindeki substituentleri oncelik sirasina gore en yiiksekten 

en dii§uge dogru siralayiniz: 
(a) — CL, —OH, — SH, — H 
(b)— CH 3 , — CH 2 Br, — CH 2 C1. — CH 2 OH 
(c) — H, —OH, — CHO, — CH 3 
(d)— CH(CH 3 ) 2 , — C(CH 3 ) 3 , — H, — CH=CH 2 
(e) — H, — N(CH 3 ) 2 , — OCH 3 , — CH 3 



5.11 (a) -CI > -SH > -OH > -H 



(b) 



-CH 2 Br > -CH 2 C1 > -CH 2 OH > -CH 



> -H 



(c) -OH > -CHO > -CH 3 > -H 

(d) -C(CH 3 ) 3 > -CH=CH2 > -CH(CH 3 ) 2 

(e) -OCH 3 > -N(CH 3 ) 2 > -CH* > -H 

Problem 5.12 V A§agidaki bile§iklerin herbirini (/?) veya (S) gosterimleri ile beiirtiniz. 

(a) CH 3 (b) H (c) CH, 

CH 2 =OU ! >£l CH,=CH v ! ^OH H— C^CV f ^CiCH^ 

X C C 



1, 1 1 

C 2 H 5 C(CH 3 ) 3 H 



5.12 (a) ffl 



(b) (R) 



(c) (5) 



Problem 5. 1 3 ► Herciftteki iki yapinin enantiyome fieri mi yoksa aym bile§igin farkli yonlenmeler 

deki iki molekiiliinu mii temsil ettigini soyleyiniz. 



H 



(a) 



Br 



CI 



H 
ve Br^e—d 



F 



9 



(b) F ^C 



CH^ 



ve 



C 



H-^--Cl 



CI 



(c) 



CH 3 
H^c--OH 



ve 



CH, 



CH 3 

H 

HO^c-*CH 2 — CH 3 

CH< 



CH, 



5.13 (a) Enantiomers 

(b) Two molecules of the same compound 



(c) Enantiomers 






A§agida (+)-karvonun konfigurasyonu goruliiyor. (+)-Karvon. kimyon tohumu ya- 
ginin ana bilesenidir ve yagin karakteristik kokusundan sorumludur. Onun enanti- 
yomeri olan (-)-karvon, nane yaginin ana bile§enidir ve bunun karakteristik 
kokusunu verir. Karvon enantiyomerlerinin aym §ekilde kokmamasi gercegi bu bi- 
le§ikleri algilayan burundaki algilayici kisimlann kiral oldugunu, uygun bir enanti- 
yomerin kendine ozgii bir kisima uyacagini du§undiirur (tipki bir elin, tarn uygun 
§ekilde yerle§mesi icin dogru kirallige sahip bir eldivene ihtiyay duymasi gibi). (+)- 
ve (-)-Karvonlann R ve S tammlamalanni yapiniz. 





(+)-Karvon 



^ Problem 5. 1 4 



5.14 





(5)-(+)-Carvone 



(/?)-(-)-Carvone 



Problem 5. IS > 



Bir 2-metil-l-biitanol numunesi (bkz. Altbolum 5.7C) + 1.151°'lik bir ozgiil ?evir 
meye, [a]", sahiptir. (a) Bu numunenin % enantiyomerik fazlaligi nedir? (b) Han 
gi enantiyomer fazla olarak bulunur? (/J) mi, yoksa (S) mi? 



observed rotation 



5.15 (a) Enant. Excess - specific rotalion f pure enantiomer 



X 100 



C 1 o 



+ 1.151 



+5.756" 
zz 20 00% 



X 100 



(b) since the (R) enantiomer (see Section 5.7C) is * the (R) enantiomer is present in 
excess. 



Problem 5. 16 > (a) Ibuprofen, (b) metildopa ve (c) penisilaminin (5) izomerlerinin ttc boyutlu 

formiillerini yaziniz. 






5.16 (a) 



CII3 

CH,-C -CH 
l 



. 




(b) 



9 



H 



(S)-Ibuprofen 




C-OH 



HO 



H 3 (f NHj 



(S)-Methyldopa 



(O 



CH 



9 



H 3 C 



4 



/ 



C-OH 



SH 



H ' V 



(S)-Penicillamine 



(a) 3 ve 4 enantiyomerse 1 ve 4 ne olur? (b) 2 ile 3 ve 2 ile 4 ne olur? (c) 1 ve 
3 'tin ayni erime noktasina sahip olmastni bekler misiniz? (d) Kaynama noktalan 
ayni midir? (e) Buhat basinclan ayni midir? 



Problem 5.17 






5.17 (a) Diastereomers. 






(b) Diastereomers in each instance. 

(c) No, diastereomers have different melting points. 

(d) No. diastereomers have different boiling points. 

(e) No. diastereomers have different vapor pressures. 



STUDY AID 

An Approach to the Classification of Isomers 

We can classify isomers by asking and answering a series of questions: 



Do the compounds have the 
same molecular formula? 



4? 



Yes 



[ 



Are they different? 



Yes 



C They are isomers. 




<7 



Do they differ in connectivity? 



C 



Yes 



They are constitutional j 
isomers. ^S 



<7 

Yes 



They are enantiomers.^ 



=& 



No 



nth 



They are not isomers. J 



No 







They are identical. J 




No 



They are stereoisomers. 



o 



Are they mirror images 
of each other? 



3 



No 



■They are diastereornersy 



Problem 5.18 > A§agidakilerden hangileri optik9e aktif olabilir? 

(a) Saf A numunesi (c) Saf C numunesi 

(b) Saf B numunesi (d) A ve B'nin e§molar kan§imi 









Br 



CH 3 
C 



H 



CH 3 

H*^-*Br H 



CH 3 



Br 



H 



c 

CH, 

A 



Br 



Br 



C 



CH 
B 



H H 



c 

i 



Br 



CH 3 



Br 



Br 



CH 3 
f 

r 



CH 3 
D 



H 



H 



5.18 (a) It would be optically active. 

(b) It would be optically active. 

(c) No. because it is a meso compound.. 
(cl) No- because it would be a racemic form 



Problem 5. 1 9 > A§agida, 119 bilesjk icin $aki§ik olmayan konformasyonda yazilmis, formuller gorii 

yorsunuz. Her bir ornekte, her bir formiilun temsil ettigi bile§igin hangisi (A, B ve 
ya C) oldugunu soyleyiniz. 



(a) 



H 



(b) 



CH 



H 3 C 



Br 



5- 



(c) Bt 

H,CvLH 



-^ 



HV CH 3 
Br 



H 3 C 



tf» 



1S 




Br 



B /*« CH, 
H 



5.19 (a) Represents A 

(b) Represents C 

(c) Represents B 



Problem 5.20 



A§agidaki bile§iklerin her birinin biitiin stereoizomerleri icin 119 boyutlu formuller 
yaziniz. Enantiyomer 9iftlerini ve mezo bile§ikleri isaretleyiniz. 

(a) CH 3 CHC1CHC1CH 3 (d) CH 3 CH0HCH 2 CHC1CH 3 

(b) CH 3 CHOHCH 2 CHOHCH 3 (e) CH 3 CHBrCHFCH 3 

(c) CH 2 C1CHFCHFCH 2 C1 



5.20 (a) 



H 



CI 



v. 



CH 3 





:i 



H 



CH 

(1) 



3 



CH 3 



CI 




H 



I 



H 




CI 



CH 
(2) 



J 



■ 



Enantiomers 



CH, 



i 

H^^Cl 
CH 3 

(3) 
Meso compound 




gH 3 

i 

CH 2 

I 

HcrSr^H 



CH 



V. 




Y 

Enantiomers 



(2) 



J 



CH 3 



Hfc^.^-011 




H 



CH. 




I^OH 
CH 3 

(3) 






Meso compound 



(c) 



QH 2 C1 







H 



CH 2 C1 
(1) 



F 




CH 2 Cl 
H 




CHX1 



(2) 



Y 

Enantiomers 



J 



CH 2 C1 



H 



■HS 




H 





CH 2 C1 

(3)" 
Meso compound 



(d) CH 3 



ll^J^DH HO 




CH 



2 



CH, 



(1) 



v. 



CH 3 
I^H 



H 




I 

CH 



I 




:i 



CH 
(2) 



Y 

Enantiomers 



J 



Pi 

i 

CH, 




H^^Cl 
CH 



3 



(3) 






CH 



HOfc^, ^ H 
CH, 

Cl^^H 
CH 3 

(4) 



* 



v 
Enantiomers 



j 



(e) 



H 



QH 3 



C 



Br 




■ 



v. 



CH 3 

(1) 



CH 3 



- 



Br 




H 



H^^F 
CH 3 

(2) 



y 

Enantiomers 



^ 



CH 3 



H 



N: 



Br 




H"~|^F 
CH 3 

(3) 



CH 3 



Br 




H 



F^^H 
CH, 



(4) 



v 

Enantiomers 



J 



Altbolum 5.1 lA'daki B ve C bile§ikleri i^in R ve S tanimlamalarim i9eren isimler *< Problem 5.21 

veriniz. 



5.21 



B is (2.S".35)-2.3-Dibromobiitane 
C is (2/?.35)-2.3-Dibromobutane. 



Problem 5.20'ye verdiginiz cevaplar i9in {R) ve (S) tanimlamalarim i9eren isimler 
veriniz. 



< Problem 5.22 



5.22 (a) ( 1 ) is (2S.3S)-2.3-Dich!orobutane 

(2) is (2fl.3/?)-2.3-Dichlorobutane 

(3) is (2/?.35')-2.3-Dichlorobutane 

<b) (1) is(2S,4S)-2.4-Pentanediol 

(2) is (2#.4/?)-2.4-Pentanediol 

(3) is (2/?.45)-2.4-Pentaiiediol 

(c) (1) is (2y?.3/?)-!.4-Dicliloro-2,3-dinuorobutane 

(2) is (25.35)-l.4-Dicliloro-2.3-difIuofobutane 

(3) is (2/?.3S)-l .4-Dichloro-2,3-dinuorobutane 

(d) ( 1) is (25,45)-4-Chloro-2-pentano) 

(2) is (2tf.4/?)-4-Chloro-2 pentanol 

(3) is (25.4/?M-Chloro-2-pentanol 

(4) is (2K.4S)-4-Chloro-2-pentanol 

(e) ( 1 ) is (2S.3S)-2-Bromo-3-nuorobutane 
(2) is (2/?.3/?)-2-Bromo-3-fluorobutane 






(3) is (25.3/?)-2-Bromo-3-fluorobutane 

(4) is (2/?.3S)-2-Bromo-3-fUiorobiitane 



Kloramfenikol (a§agida), ozellikle tifo atesjne kar§i etkin olan, Streptomyces vene- ^ Problem 5.23 
zuelae'dzn izole edilen etkili bir antibiyotiktir. Bir aromatik halkaya baglanmi§ bir 
nitro (-N0 2 ) grubu icerdigi gosterilen ilk dogal maddedir. Kloramfenikoldeki her 
iki stereomerkezin de (/?) konfigurasyona sahip oldugu bilinir. Iki stereomerkezi be- 
lirleyin ve kloramfenikol icin tic boyutlu bir formiil yaziniz. 




HO— C— H 

I 
H— C— NHCOCHC1, 



CH 2 OH 
kloramfenikol 



5.23 




• 



! 

H^?^NHC0CHC1 
CH 2 OH 

Chloramphenicol 



(a) fra«s-l,2-Dimetilsiklopentan (5) ayna goriintusuyle (yani bilesjk 6 ile) cakisjr *< Problem 5.24 
mi? (b) c/'.s-L2-Dimetilsiklopentan (7), ayna goriintusuyle cakisjr mi? (c) cis- 
1,2-Dimetilsiklopentan kiral bir molekiil miidtir? (d) m-l,2-Dimetilsiklopentan 
optikce aktiflik gosterir mi? (e) 5 ve 7 arasindaki stereoizomerik ilisjci nedir? (0 
6 ve 7 arasindaki stereoizomerik ilis.ki nedir? 

5.24 (a) No (b) Yes (c) No fig No (e) Diastereomers 



(f) Diastereomers 

1,3-Dimetilsiklopentamn biitiin stereo izomerleri icin yapi formullerini yaziniz. Eger 
varsa, enantiyomer ciftferini ve mezo bilesjkleri i§aretleyiniz. 



Problem 5.25 



5.25 






Meso com 




v. 




i 




omers 



A§agidakilerin her birinin biitiin izomerleri icin formuller yaziniz. Varsa, enantiyo- *< Problem 5.26 
mer ciftlerini ve akiral bile§ikleri tanimlayiniz. 

(a) l-Bromo-2-klorosikloheksan (c) l-Bromo-4-klorosikloheksan 

(b) l-Bromo-3-klorosikIoheksan 



5.26 (a) 




> h 



Bi"'! 






"3*^" 




•% 



Ur CI 
Br CI 



(1/2.2/?) 



y 



Enantiomers 
(both Lrans) 



j 



(1S.2S) 



< 



-^J> 



< 



> 




< 



> H 



< 



fa 



f 






^ 




Br CI 
Br CI 



(IR,2S) 



> 



1 



CI 




Enantiomers 
(both cis) 



j 



(15,2/?) 



^ 



> 



(15,3/?) 



Enantiomers 
(both cis) 



j 



(MM 





m 



> H 




<r 



■J> 




CI 



Br 

CI 



A 



(15,35) 



> 




-> 



Enantiomers 
(both trans) 



(lfl,3#) 




CI < 



> 





< 



> 



H = 



_ B 





Achiral (trans) 



^ B 




CI = 



Achiml (cis) 

Problem 5.26'ya verdiginiz cevaplarda, her bir bile§ik icin (R-S) tanimlanmasini < Problem 5.27 
yapiniz. 



5.27 See Problem 5.26. The molecules in (c) are achiral. so thev have no (R-S) designation. 



Problem 5.28 ► (-)-Gliseraldehitin konfigiirasyonuyla (+)-laktik asiti ili§kilendiren, yukandakine 

benzer bir sentezde ba§langi9 bile§igi, iiriin ve biitiin ara uriinler icjn U9 boyutlu for- 
mulleri yaziniz. Her bir bile§igin dogru olarak (R)-(S) ve (+)-(-) tanimlamasini ya- 
pmiz. 

5.28 O 

II II 

C— H C— OH 

HO— C— H Hg ° > HO— C— H < ~* (5)(-)-Isoserine 

I I H ^° (See the following 

CH,OH CH,OH 



(S)-( - )-Glyceraldehyde (S)-( + )-Glyceric acid 



reaction, also.) 



OOO 

II II II 

C— OH C— OH C— OH 

f HN0 9 f Zn, H,0 + r .^ I „ 

HO— C—H ^> HO — C— H — > HO— C—H 

J HBr J I 

CH,-NH, CH,-Br CH, 

(S)-(-Msoserine (RM+)-3-Bromo- (S)-(-f-)-Lactic acid 

2-hydroxypro- 
panoic acid 

Problem 5.29 ► (fl)-1-D6tero-2-metilbutanL nasil sentezlersiniz? [fpucu; Altboliim 5,7Cdeki 1-kio- 

ro-2-metilbiitanin enantiyomerlerinden birini ba§langi§ maddesi olarak ele almiz] 



5 ' 29 H ^ run Zn> D+(eg ^ DG) H ^ CHD 

|U4»/ CH 2 CI i" ^0 p H^^/ CH 2 D 



I 

C,H 5 C 2 H 5 






($)-<+)- 1 Chloro'2-methylbutane (#)-143euterio-2-methylbutane 

5.30 A§agidakileTden hangileri kiraldir ve bu nedenle bir enantiyomer 9ifti olarak bu- 
lunabilir? 

(a) 1,3-Diklorobtitan (e) 2-Bromobisiklo[1.1.0]biitan 

(b) 1 ,2-Dibromopropan (f) 2-Florobisiklo[2.2.2]oktan 

(c) 1,5-Dikloropentan (g) 2-Klorobisiklo[2. l.l]heksan 

(d) 3-Etilpentan (h) 5-Klorobisiklo[2.1.1]heksan 

5.30 (a), (b), (f) and (g) only 

5.31 (a) Enantiyomerik yapilarda bulunabilmesi icin bir alkan (sikloalkan degil) kag 
karbon atomuna sahip olmalidir? (b) Karbon atomlannin en az sayida oldugu 
bu iki enantiyomer seti icin dogru adlan yaziniz. 

5.31 (a) Seven. 

(b) (/?)- and (S)-3-Mcthylhexane mid (R)- and (S)-2.3-dimethy!pentane- 



5.32 



5.32 



5.33 



(a) 2,2-Diklorobisiklo[2.2.1]heptanin yapisini yaziniz. (b) Bu bilesjk kac tane 
stereomerkez i9eriyor? (c) 2» Kuralina gore kac tane stereo izomer tahmin 
edersiniz? (d) 2,2-Diklorobisiklo[2.2.t]heptan icin yalnizca bir enantiyomer 

cifti miimkundtir. Agiklayiniz. 

(a) and (b) 




(c) Four 

(d) Because a trans arrangement of the one carbon bridge is structurally impossible. Such 
a molecule would have too much strain. 

(/?,/?)-, (S,S)- ve (/?,S)-2,3-DikIorobutan \q\ n Newman izdii§um formtilleri a§agi- 
da goriilmektedir. (a) Hangi formul, hangisinindir? (b) Hangi formul bir 
mezo bile§igidir? 

Crl^ ^-"H3 CH.^ 






5.33 (a) A is (/?.5)-2.3-dichlorobutane: 

dichlorobutane. 



B 



CH 3 CH 3 

B C 

is (S.^^-dichlorobutane; C is (R,R)-23 



fb) A 

5.34 A§agidaki §iklann her biri icin uygun formtilleri yaziniz. (a) Sikloheksanin 
yapi izomeri olan halkah bir molekiil, (b) C 6 H |2 formulunde, bir halka i9eren 
ve birbirinin enantiyomeri olan molekuller, (c) C 6 H l2 formtiltinde, bir halka 
iceren ve birbirinin diastereomeri olan molekuller, (d) C 6 H I2 formul Linde, 

halka iijermeyen ve birbirinin enantiyomeri olan molekuller, (e) C 6 H 12 
formulunde, halka i^ermeyen ve birbirinin diastereomeri olan molekuller. 

5.34 (a) 




or 




CH 2 CH 3 



or 



CH. 




CH 



etc. 



(b) 




and 




(other answers are possible) 



or 




and 




(O 




and 




(other answers are possible) 



(d) 



CH 




H / V CH=CH 



CH 3 CH 2 



and 



CH 



G. 



CHj=CH V 



"H 



CHjCH 



(e) 



H 



\ 



CRfHfU 



C 




H 



/ 



/ 



\ 

H 



3 



H,C H 

and c=C 



/ 



H 



\ 



(other answers are possible) 



CrLjCnLCH-i 



5.35 A§agidaki yapi giftlerini gozonune aliniz. Enantiyomerler, diastereomerler. yapi 
izomerleri veya ayni bile§igin iki molekiilii §eklinde tanimlayarak onlar 
arasindaki ili§kiyi belirleyiniz. 



CH 



(a) 



H 



Br 



F 
CH, 



H 



Br 



(c) 



H' 



C 



CH 



H 



CH 3 



Br 



(e) 



H 



H 



(g) /C 



i F 
CH, 

>CH 3 



Br 




CH 3 
(b) H"- C --Br 

F 

CH, 



ve 



H 



C ^-Br ve 



(d) 



H 



CH 



F 



CH 



(f) 



H 



Br 



ve 



CH, 



CH 5 
Br-^^H 



F 

H 

Br^A^-CH 



F^9^H 
CH, 



H 



CH, 



H 



<r 

i 
CH.Br 



(h) 





(i) 




ve 




(j) 



« 



CI 



ve 



CI 



-pj 



CI 



CI 



CH 



H 



(k) 



H 



CI 



CI 



H 



ve 



H 



CI 



H 



CI 



CH : 
CH 



CH 3 
CH 



(I) 



H 



CI 



Br 



H 



ve 



H 



Br 



CI 



H 



CH 3 



CH 



(m) 



ve 





(n) 



ve 




(o) 



(p) 



(q) 



CI 
H 



\ 



/ 



Br 



CI 




• 



CI 

CL JC1 



-, 



% 



CI 



ve 



vc 



# 



Br 



C = C=C 



\ 



H 



• 



CI 
CI 



ve 



s* 



sCl 



# 



.CI 



CI CI 



C=C=C 
H Br 



5.35 (a) Same 



(b) Enantiomers 

(c) Diastereomers 

(d) Same 

(e) Same 



(j) Enantiomers that are interconvertible by a ring flip 

(k) Diastereomers 

(I) Same 

(m) Diastereomers 

(n) Constitutional isomers 



(f) Constitutional isomers (o) Diastereomers 



<g) Diastereomers 
(h} Enantiomers 
(i) Same 



(p) Same 
(q) Same 



5.36 A§agidaki bile§iklerin her birinin tahmin edilen stereokimyasini tarti§iniz. 

(a) C1CH=C=G==CHC1 (c) C1CH=C=C=CC1 2 

(b) CH 2 =C=C=CHC1 

5.36 All of these molecules are expected to be planar. Their stereochemistry is identical to 
thai of the corresponding chloroethenes. (a) can exist as cis and trans isomers. Only one 
compound exists in the case of (b) and (c). 

5.37 Dort dimetilsiklopropan izomeri vardir. (a) Bu izomerler icin tic boyutlu for- 
miiller yaziniz. (b) Hangi izomerler kiraldir? (c) Bu izomerlerin her birinin 1 
moliinii iceren bir kari§im, basit bir gaz kromatografisine verilse, kag kisim 
elde edilir ve her kisimda hangi bile§ikler bulunur? (d) Bu kisimlardan 
ka9 tanesi optikce aktif olur? 



5.37 (a) 



CH. 



(1) 




(2) 





(4) 




(b) (3) and (4) are chira! and are euantiomers of each other. 

(c> Three fractions; a fraction containins (1). a fraction containiiia (2). and a fraction 
containins (3) and (4) [because, beina euantiomers. (3) and (4) would have the 
same vapor pressure]. 

(d? None 

5.38 (Bu problemi cozmek icin model kullaniniz.) (a) /ttz«s-l,2-Dietilsikloheksanin 
en kararli konformasyonu icin konformasyonel bir yapi ve onun ayna goruntii- 
siinu yaziniz. (b) Bu iki molekiil caki§ir mi? (c) Onlar bir halka "devrilmesiy- 
le" birbirine d6nii§iir mli? (d) (a) §ikkindaki isjemi c7s-l,2-dietilsikloheksan 
i9in tekrarlayiniz. (e) Bu molekiiller caki^irlar mi? (f) Onlar birbirine donii§e- 
bilir mi? 



5.38 (a) 





(b) - No, they are not superposable. 



(c) 



No, and they are. therefore, enantioraers of each other. 

Et Et 



(d) 





(e) No, they are not superposable. 

(f) Yes, and they are, therefore, just different conformations of the same molecule. 

5.39 (Bu problemi cozmek icin model kullaniniz,) (a) fran,?- 1,2-Dietilsikloheksamn 
en kararli konformasyonu icin konformasyonel bir yapi ve onun ayna 
goruntiisunu yaziniz. (b) Bu yapilar caki§ir mi? (e) Onlar enantiyomerleri mi 
temsil ederler? (d) rn7/w-l,2-Dietilsikloheksan bir stereoizomere sahip midir, ve 
eger byleyse, bu stereoizomer nedir? (e) Bu stereoizomer kiral midir? 



5.39 (a) Et 



5.40 



5.40 





(b) 
(c) 

(d) 



Yes, and therefore rrtf/iJ-L4-diethylcyclohexane is achiraL 

No, they are different orientations of the same molecule. 

Yes, cw-l,4-diethylcyclohexane is a stereoisomer (a diastereomer) of trans-lA 

diethylcyclohexane. 




W 



H cis A ,4-Diethylcyclohexane 



No, it. too, is superposable on its minor image. (Notice, too, that the plane of the 
page constitutes a plane of symmetry for both d.v-l.4-diethylcyctohexane and mi 
/ra».v-L4-diethylcyclohexane as we have drawn them.) 



(Bu problemi cozmek i^in model kullanimz. ) l r 3-Dietilsikloheksanin stereoizo- 
merlerinin hepsi icin konformasyonel yapilan yazmiz. Enantiyomer siftlerini ve 
varsa mezo bile§iklerini i^aretleyiniz. 
trans- 1,3-Diethylcyclohexane can exist in the following enantiomeric forms. 

Et E 





Et Et 

rrfl/zs-l^-Diethylcyciohexane enantiomers 

6#- 1,3-Diethylcyclohexane consists of achiral molecules because they have a plane of 
symmetry. [The plane of the page (below) is a plane of symmetry. 1 




cisA ,3-Diethylcyclohexane 



*5.41 Tartarik asit [H0 2 CCH(OH)CH(OH)C0 2 H], stereokimya tarihinde onemli bir bi- 
le§ik olmu§tur. Tartarik asitin dogal olarak bulunan iki §ekli optik^e aktif degil- 
dir. Bir yapi 206°C, diger yapi 140°C olan erime noktasina sahiptii. Erime nok- 
tasi 206°C olan aktif olmayan tartarik asit, tartarik asitin optik^e aktif olan ve 
aym erime noktasina sahip (170°C) iki §ekline aynlabilmektedir. Optikge aktif 
tartarik asitlerden biri [a]* = +12°, digeri [a]o = -12° dzgtil gevirmeye sahiptir. 
Diger aktif olmayan tartarik asiti optik9e aktif bile§iklere ayirmak i9in yapilan 
butiin giri§imler ba§ansrz olmu§tur. (a) 140°C erime noktasina sahip tartarik 
asitin iiq boyutlu yapisini yaziniz. (b) Erime noktasi 170°C tartarik asitler icin 
mumkiin yapilar nelerdir? (c) (b) §ikkmdaki tartarik asitlerin hangisinin pozi- 
tif ^evinneye ve hangisinin negatif c,evirmeye sahip oldugundan emin olabilir mi- 
siniz? (d) Erime noktasi 206°C olan tartarik asit §eklinin yapisi nedir? 

'' ! 5.41 (a) Since it is optically active and not resolvable, it must be the meso form: 

C0 2 H (b) Q0 2 H £0 2 H. 



Hfe^-rfOH Hfc^^OH HOfc^^H 



j 



i 

£ ,H CO,H C0 2 H 

(meso) 

(c) No (d) A racemic modification 

*5.42 (a) Saf bir X stereoizomerinin 589,6 nm'de ve 25°Cda 1,0 dm'lik tup icerisin- 

de 0,10 g/mL deri§imindeki sulu 96zeltisinin gozlenen cevirmesi -30°'dir. Bu 
sicaklikta maddenin ozgiil cevirmesi, [a] D , nedir? Hesaplayiniz. 

(b) Aym ko§ullarda fakat 7 050 g/mL derijimdeki bir X 96zeltisi, +165° 9evirme 
eostermektedir. Bunun nasil olabilecegini du§ununiiz? X stereoizomeri icin 
[a] D 'yi yeniden hesaplayiniz. 

(c) Yalnizca tek bir derisjmde incelenen bir maddenin optik 9evirmesi 0° ise tarn 
olarak akiral oldugu soylenebilir mi? Yoksa rasemik midir? 

*5.42 (a) fcvjo = ^^ = -300° 

(b) [a\ D = " H63 ~ rt ; — = + 3300° 

(0.05 g/mL XI. dm) 

The two rotation values can be explained by recognizing that this is a powerfully 
optically active substance and thai the first reading, assumed to be —30°. was re- 
ally +330°. Making this change the fal D becomes f 3300° in both cases. 

(c) No, the apparent 0° rotation could actually be + or -360° (or an integral multiple 
.of ihese values)- 

*5.43 Eger iki veya daha fazla stereomerkeze sahip saf bir madde numunesinin gozle- 
nen 9evirmesi 0° ise, o bir Tasemat olabilir. Saf bir stereoizomer olabilir mi? Onun 
saf bir enantiyomer olmasi da miimkiin mudiir? 

!l: 5.43 Yes. it could be a meso form or an enantiomer whose slereocenters. by rare coincidence, 
happen to cancel each others activities. 



*5.44 



*5.44 Bilinmeyen bir Y maddesi C 3 H 6 2 molekiil formillune sahiptir. Bu madde, kir- 
mizi otesi i§imada 3200-3500 cm" 1 bolgesinde sogurma yapan bir fonksiyonel 
gruba sahiptir (saf sivi yani "katkisiz" olarak incelendiginde) ve 1620-1780 cm -1 
bolgesinde hi$bir sogurma gostermemektedir. Y yapisindaki karbon atomlannin 
hicbirine birden 90k oksijen atomu baglanmami§tir ve Y, iki (yalnizca iki) ste- 
reoizomerik yapi gosteriyor. Y'nin bu §ekillerinin yapilan nelerdir? 

A compound C 3 H 6 2 has an index of hydrogen deficiency of l. Thus, it could possess 
a carbon-carbon double bond, a carbon-oxygen double bond, or a ring. 

The (R spectral data rule out a carbonyl group but indicate the presence of an 
— OH group. 

No stable structure having molecular formula C^M^Oi with a C=C bond can ex- 
ist in stereoisomeric forms and 1.2-cydopropanediol can exist in three stereoisomer^- 

forms. 

Only ethylene oxide (oxirane) derivatives are possible for Y: 

CH.OH HOCH, 



* 



O 



o 



/ 



lyonik Tepkimeler-Alkil Halojenurlerin 

Niikleofilik Yer Degi§tirme ve 

Ayrilma Tepkimeleri 

■■ 
£izelge 6.7 S N I, S N 2, El ve E2 Tepkimelerinin Toplam Ozeti 



R 



R 



CH 3 X 



RCH 2 X 



RCHX 



R— C— X 



R 



Metil 



Yalmzca iki molekiillii tepkimeler 



S N 1/E1 veya E2 



S N 2 


Hacimli ve guclu bir baz 


Zayif bazlarla 


tepkimeleri 


[ornegin (CH 3 ) 3 CO 


(ornegin I , CN", 


verir 


gibi] kullanilmadigmda 


RC0 2 gibi) ba§hca 




ba§hca S N 2, guclu ve 


S N 2 ve guclu bazlarla 




hacimli bazlar 


(ornegin RO" gibi) 




kullanildiginda da 


ba§hca E2 verir 




ba§hca E2 verir 





S N 2 Tepkimesi vermez. 
Solvoliz ile S N 1/E1 verir, ve 
dii§iik sicaklikta Sjjl 
yeglenir. Gticlii bir baz kul- 
lanildigi zaman [ornegin 
(RO ~) gibi] E2 baskindir. 



A§agidaki tepkimeleri net iyonik tepkimeler olarak yazimz ve her bir tepkimede niik- 
leofil, substrat ve aynlan grubu gosteriniz. 

(a) CH3I + CH 3 CH 2 ONa — ► CH 3 OCH 2 CH 3 + Nal 

(b) Nal + CH 3 CH 2 Br — ► CH 3 CH 2 I + NaBr 

(c) 2 CH.OH 4- (CH,) 3 CCI ► (CH,) 3 COCH 3 + CH,OH 2 + + CI" 

(d) CH 3 CH,CH,Br + NaCN — ► CH 3 CH,CH 2 CN + NaBr 

(e) C 6 H,CH,Br + 2 NH, ► C 6 H,CH 2 NH 2 + NH 4 Br 



< Problem 6 J 



6.1 (a) CHf-h * CH.CH-O: 



> 



Substrate Nucleophile 



(b) :I: 

Nuclco- 
phile 



+ CH,CH ? — Brs 

Substrate 



> 



(c) CH.OH + (CH 3 ) 3 C-Cl: 



3~ 

Nucleo- 
phile 



3'3 
Substrate 



> 



H— 0-CH 2 CH 3 

• • • 


* :I: 

• • 






Leaving 






group 


CH,CH,— P 


+ 


• • 

Leaving 
group 


(CH 3 ) 3 C-0- 


-CH, 


+ :Cl. : + H 

• • 

Leaving 



(d) CH,CH> CH --Br: + ":C=N: 

J — <■ • • 

Substrate Nucleo- 

phile 



group 

CH,CH,CH,— CN * :Br: 

Jl — — * • 

Leaving 
sroup 



• • _ 



(e) C 6 HjCHj— Brs + 
Substrate 



:NH 3 

Nucleo- 
phil 



> 



C fi H,CH,-NH 7 



+ :Br:+H 



• • 



e 



Leaving 

group 



Sandalye konformasyonu yapilanni kullaniniz (Altboliim 4.12) ve trans- 1 -bromo- ** Problem 6.2 
4-^7--butilsikloheksantn iyodtir iyonu iie verdigi tepkimede meydana gelen niikle- 
ofilik yer degi§tirme tepkimesini gosteriniz (Reaktant ve iiriiniin en kararh 
konformasyonunu gosteriniz.) 



- • 



6.2 



^ 



(Crlj/jC 




-> (CHXC 




tBr: 



-." 



Problem 6.3 > Tepkimenin uereokimyasinm bilinmesi nedeniyle, molekul konfigiirasyonlan ara- 

sinda bir ili§ki kurmak icin stereomerkezdeki bagin kinlmasini iceren S N 2 tepkime- 
leri kullamlabilir. (a) A§agidaki verilere dayanarak, 2-klorobtitan enantiyomerlerinin 
konfigtirasyonlanntn belirlenmesiyle bunun nasil dogrulanabilecegini gosteriniz. 
[(_)_2-Butanol!in konfigurasyonu Altboliim 5.7Cde verilmi§tir.] 



(+)-2-Klorobiitan QH ► (-)-2-Butanol 
[a]$ = + 36,00° s * 2 [«» - - 13,52° 

Enantiyomerik olarak saf Enantiyomerik olarak saf 



(b) Optik9e aktif (+)-2-klorobiitan potasyum iyodiir ile aseton i^erisinde S N 2 tepki- 
mesine maruz birakildiginda, elde edilen 2-iyodobiitan eksi gevirme gosterir. (-)-2 
iyodobutanin konfigurasyonu nedir? (+)-2-lyodobiitaninki nedir? 



6.3 (a) We know that when a secondary alky) lialide reacts with hydroxide ion by substitution, 
the reaction occurs with inversion of configuration because the reaction is S N 2. If we know 
that the configuration of ( — )-2-butanol (from Section 5.7C) is that shown here, then we can 
conclude that (+)-2-ch)orobutane has the opposite configuration. 



CH 3 




HO 



CH 2 

cb* 3 

(tf)-(-)-2-Butanol 

[a]25° = . 1352 o 



OH" 



CH 3 



S N 2 




CH. 



t 



H- 



(S)-(+)-2-Chlorobutane 
HI |° * +36.00° 



(b) Again the reaction is S v 2. Because we now know the configuration of (+)-2-chloro- 

w> i\ «~ 

butane to be (5) [cf.. part (a)], we can conclude that the configuration of ( - )-2-iodobutanc 
is </?). 



H 



CH, 




^aC\ 



I - 
CH 3 

(5)-(+}-2-Chlorobutane 



I 



Sm2 



I 



CH 3 




CH 2 

CH 3 
(/?)-(-)-2-Iodobutane 



Problem 6.4 



(+)-2-lodobutane has the (S\ configuration 

>- Karbokatyonlarin iic^en diizlem yapiya sahip oldugunu akhnizda tutarak, a§agida- 
ki tepkimeden beklediginiz (a) karbokatyon ara iirtinu it^in biT yapi, ve (b) alkol 
(veya alkollerin) yapilanni yaziniz. 



6.4 (a) (b) 



(CH,),C 



<CH 3 ) 3 C 



- - 



By path ta) 



(CH 3 ) 3 C 






CH 3 h,o 



s N i 



CH,^* 



S N 1 (CH 3 ) 3 C 




'Oil, 



* 



(a) 



(CH 3 ),C 




By path (b) 



Problem 6.4'te reaktant olarak verilen sikloheksan tiirevlerinin metanolizinden han- 
gi iiriinu (veyaiiriinleri) beklersiniz? 



Problem 6.5 



6.5 



(CH 3 ) 3 C 




OCR 



OCH. 



and (CH 3 ) 3 C 




Problem 6.6 >■ Birincil alkil halojeniirlerin bagil etanolizhizlari a§agidaki gibidir: CH 3 CH 2 Br, LO; 

CH 3 CH 2 CH 2 Br, 0,28: (CH 3 ) 2 CHCH 2 Br, 0,030; (CH 3 ) 3 CCH 2 Bi\ 0,00000042 
(a) Bu tepkimelerin her biri, muhtemelen S N 1 mi yoksa S N 2 mi olmahdir? 
(b)Gozlenen bagil etkinlikleri nasil aciklarsiniz? 

6.6 (a) Being primary halides. the reactions are most likely to be S N 2. with the nucleophiie 
in each instance being a molecule of the solvent (i.e.. a molecule of ethanol). 

(b) Steric hindrance is provided by the substituent or substituents on the carbon 3 to 
the carbon bearing the leaving group. With each addition of a methyl group at the (3 car- 
bon (below), the number of" pathways open to the attacking nucleophiie becomes fewer. 














A§agidaki cozuculeri, protik ya da aprotik olarak simflandinniz. 

O O 



< Problem 6.7 



O 



Formik asit, HCOH; aseton, CH.CCH,; asetonitrik CH,C=N; formamit, HCNH,; 
kiikurt dioksit, S0 2 ; amonyak, NH 3 ; trimetilamin. N(GHj) 3 ; etilen glikoi, HOCH 2 CH 2 OH. 



6 7 Protic solvents are those that have an H bonded to an o\ygen or nitrogen (or to another 

O 



strongly electronegative atom). Therefore, the protic solvents are formic acid. HCOH; 

O 



formamide. HCNH 2 : ammonia. NH 3 : and ethylene glycol. HOCH : CH 2 OH 

Aprotic solvents lack an H bonded to a strongly electronegative element. Aprotic sol- 

O 



vents in this list are acetone. CH 3 CCH 3 : acetonitrile. CH 3 C=N: sulfur dioxide. S0 2 : 
and trimelhylamine. N(CH 3 )> 

Propil biomurun sodyum siyanurle (NaCN) tepkimesinin, DMF icinde mi, yoksa < Problem 6.8 
etanol icinde mi daha hizli olmasini beklersiniz? 

CH 3 CH 2 CH 2 Br + NaCN ► CH 3 CH 2 CH 2 CN + NaBr 

6.8 The reaction is an S N 2 reaction. In the polar aprotic solvent < DMF). the nucleophiie (CN") 
will be relatively unencumbered by solvent molecules, and. therefore, it will be more re- 
active than in ethanol. As a result, the reaction will occur faster in /V./V-dimethylfor- 
niamide. 

Bir protik cozQcu icerisinde a§agidakiterden hangisinin daha guclii nukleofil olma- < Problem 6.9 

sim beklersiniz? 

(a) CH 3 C0 2 veya CH 3 ? (b) H 2 veya H 2 S? (c) (CH 3 ) 3 P veya (CH 3 ) 3 N? 



6.9 (a) CH.O 



(b) H 2 S 

(c) (CH,),P 

Problem 6.10 > ter-Butil bromur, metanol ve su kansimi icjnde solvolize maruz birakildiginda, (ka- 

n§imdaki bromur iyonlanndan hesaplanan) solvoliz hizi, karisim icindeki su yiiz- 
desi artinldiginda artmaktadir. (a) Bu olayi aciklayimz. (b) Kan§imdaki su yiizdesi 
arttiginda, etil klortir ve potasyum iyodiiriin metanol-su kan§imi i9erisinde verdigi 
S N 2 tepkimesinin hizi azalmaktadir \ bu gozlemi aejklayimz. 

6.10 (a) Increasing the percentage of water in the mixture increases the polarity of the sol- 
vent. (Water is more polar than methanol. > Increasing the polarity of the solvent increases 
the rate of the solvoiysis because separated chaiges develop in the transition state. The 
more polar the solvent, the more the transition state is stabilized (Section 6.L4D). 

(b) In an S N 2 reaction of this type, the charge becomes dispersed in the transition state: 




I" + CH 3 CH— CI 



5~ r* 3 s- 




1 




ICH 2 CH 3 + CI 



I CH r — CI 

Reactants T Transition state 

Charge is concentrated > Charge is dispersed 

Increasing the polarity of the solvent increases the stabilization of the reaclant 1" more than 
the stabilization of the transition state, and thereby increases the free energy of activation. 
thus decreasing the rate of reaction. 



Problem 6.11 > A§agidaki bile§iklerin metanol icerisinde CH 3 ile yapilan S N 2 tepkimelerindeki 

etkinlik sirasini, azalma yoniinde yaziniz. CH 3 OH: CH 3 F, CH 3 C1. CH 3 Br, CH 3 I, 
CH3OSO2CF3, "CH3OH. 

6.11 CH 3 OS0 2 CF 3 > CH ? I > CH,Br > CH,Cl > CH ? F > l4 CH 3 OH 

(Most reactive) (Least reactive 



Problem 6. 1 2 >• (S)-2-Bromobutandan ba§layarak, a§agidaki bilesjklerin her birinin sentezini plan 

layiniz. 

(a) (/?)-CH 3 CHCH 2 CH 3 (c) (fi)-CH 3 CHCH 2 CH 3 

OCH 2 CH 3 SH 

(b) (fl)-CH 3 CHCH 2 CH 3 (d) (/?)-CH 3 CHCH 2 CH 3 

OCCH 3 SCH, 

II 




6.12 (a) CH 3 CH 2 

Na + 



CH, 



\f Br 

CH 3 CH 2 4 (5) 



inversion 



S N 2 



> 



* 



CH 3 CH 2 — C 



/ 



CH- 



+ Na + Br 



V 



(R) H CH ^ H ^ 



O 

II 

(t>) CH3CO 

Na f 




mmfi (s) 



inversion 



S N 2 



*► 




CH 3 CO 



m 



CH 3 

\ ™ 2 CH 3 



+ 



+ Na T Br 




(c) HS* + - 



inversion 



S N 2 



Na 



#*W H (S 



CH 



ST- 



HS-€ + Na* Br 



6.13 



CH- 



(d) CH 3 S 



Na* 



C— Br 
CH 3 Ch/JJ[ m 



inversion 



S N 2 



CH 3 S ~C 



/ 



CH 



3 



+ Na f Br 

(R) H CH 2 CH 3 



& 



Propil bromuriin niikleofilik yer degi^tirme tepkimesini kullanarak a§agidaki bi 
le§iklerin her birini nasil sentezleyebileceginizi gosteriniz. (Istediginiz bile§ikle 
ri kullanabilirsiniz) rH 

(a) CH 3 CH 2 CH 2 OH 

(b) CH 3 CH 2 CH 2 I 

(c) CH 3 CH 2 OCH 2 CH 2 CH 3 

(d) CH 3 CH 2 CH 2 — S— CH 3 

O 



(g) CH 3 — N— CH 2 CH 2 CH 3 Br 



(h) 
0) 



CH 3 

CH 3 CH 2 CH 2 CN 
CH 3 CH 2 CH 2 SH 



(e) CH 3 COCH 2 CH 2 CH 3 

(f) CH 3 CH 2 CH 2 N 3 

6.13 (a) CH 3 CH 2 CH 2 Br + NaOH - 

(b) CH,CH,CH,Br + Nal — 

(c) CH 3 CH 2 CH 2 Br + CH 3 CH 2 ONa 

(d) CH 3 CH 2 CH 2 Br + CH 3 SNa 



■> 



CH 3 CH 2 CH 2 OH * NaB 
CH 3 CH 2 CH 2 I + NaBr 



11 



^ CH 3 CH 2 CH 2 OCH 2 CH 3 + NaBr 

CH 3 CH 2 CH 2 SCH 3 + NaBr 

" 



(e) CH,CH,CH 7 Br + CHX - 



3 



a 



CH 3 CH 7 CH. 



Dfi 



CH 3 + NaBr 



(0 CH,CB,CH,Br + NaN 



CH 3 CH 2 CH 2 N 3 + NaBr 



CH 



(g) CH 3 CH 2 CH 2 Br + :N(CH 3 i 3 



3 



CH 3 CH 2 CH 2 -N 1 CH 3 Br 

CH 



•3 



(h) CH,CH 7 CH 7 Br + NaCN 



CH,CH 7 CH,CN + NaBr 



(i) CH,CH 7 CH,Br + NaSH 



CH 3 CH 7 CH,SH + NaBr 



6.14 S N 2 Mekanizmasi ile hangi halojenUrtin daha hizh tepkime verecegini beklersi- 
niz? Cevabinizi aciklayiniz. 

(a) CH 3 CH 2 CH 2 Br veya (CH 3 ) 2 CHBr 

(b) CH 3 CH 2 CH 2 CH 2 C 1 veya CH 3 CH 2 CH 2 CH 2 I 

(c) (CH 3 ) 2 CHCH 2 C1 veya CH 3 CH 2 CH 2 CH 2 Cl 

(d) (CH 3 ) 2 CHCH 2 CH 2 C1 veya CH 3 CH 2 CH(CH 3 )CH 2 C1 

(e) C 6 H 5 Br veya CH 3 CH 2 CH 2 CH 2 CH 2 CH 2 C1 

6.14 (a) I -Bromopropane would react more rapidly because, being a primary halide. it is less hin- 

dered. 

< b) i -lodobutane, because iodide ion is a better leaving group than chloride ion. 

(c) l-Chlorobuiane. because the carbon bearing the leaving group is less hindered than 
in l-chloro-2-methylpropane. 

fd) l-Chloro-3-methylbutane, because the carbon bearing the leaving group is less hin- 
dered than in l-chloro-2-methyIbiuane. 

(e) I -Chlorohexane because it is a primary halide. Phenyl halides are unreactive in S N 2 
reactions. i 

6.15 Protik bir coziicu icerisinde her bir tepkime ciftinden hangisi daha hizli S N 2 tep- 
kimesi verir? 

(a) (l) CH 3 CH 2 CH 2 C1 4- CH 3 CH 2 CT ► CH 3 CH 2 CH 2 OCH 2 CH 3 + CI 

yada 

(2) CH,CH 2 CH 2 C1 + CH 3 CH 2 OH ► CH 3 CH 2 CH 2 OCH 2 CH 3 + HC1 

(b) (1) CH 3 CH 2 CH 2 C1 + CH 3 CH 2 ► CH 3 CH 2 CH 2 OCH,CH 3 + CI 

yada 

(2) CH,CH 2 CH 2 C1 + CH 3 CH 2 S ► CH 3 CH 2 CH 2 SCH 2 CH 3 + CI" 

(c) (i)CH 3 CH 2 CH 2 Br + (C 6 H 5 ) 3 N ► CH 3 CH 2 CH 2 N(C 6 H S ) 3 + + Br 

ya da 

(2) CH,CH 2 CH 2 Br + (C 6 H 5 ) 3 P ► CH 3 CH 2 CH 2 P(C 6 H 5 ) 3 + + Br 

(d) (1) CH 3 CH 2 CH 2 Br (1,0M) + CH 3 CT (1,0M) — ► CH 3 CH 2 CH 2 OCH 3 + Br" 

yada 

(2) CH 3 CH 2 CH 2 Br (1,0M) + CH 3 CT (2,0Af) ► CH 3 CH 2 CH 2 OCH 3 + Br 

6.15 (a) Reaction ( I ) because elhoxide ion is a stronger nucleophile than ethanol. 

lb) Reaction (2 J because the elhs I sulfide ion is a stronger nucleophile than the ethoxide 
ion in a protic solvent. (Because sulfur is larger than oxygen, the ethyl sulfide ion is 
less solvated and it is more polarizable.) 



Reaction <2) because triphenylphosphine [<C 6 H 5 J,P| is a stronger nucleophile than 
tiiphenylamine. (Phosphorus atoms are larger than nitrogen atoms-) 

id) Reaction (2) because in an S N 2 reaction the rate depends on the concentration of the 
substrate and the nucleophile. In reaction (2) the concentration of the nucleophile is 
twice that ot the reaction ( I ). 



6J6 A§agidaki her bir tepkime giftinden hangisi daha hizh S N 1 tepkimesi verir? 
Cevabinizi agiklayiniz. 

(a) (1) (CH 3 ) 3 CC1 + H 2 — * (CH 3 ) 3 COH + HC1 
yada 

(2) (CH 3 ) 3 CBr + H 2 * (CH 3 ) 3 COH + HBr 

(b) (i) (CH 3 ) 3 CC1 + H 2 ► (CH 3 ) 3 COH + HC1 

ya da 

(2) (CH 3 ) 3 CC1 + CH 3 OH ► (CH 3 ) 3 COCH 3 + HC1 

, v , EtOH 

(c) (1) (CHO3CCI (l,0Af) + CH 3 CH 2 (1,0*0 ► (CH 3 ) 3 COCH 2 CH 3 + Q' 

yada 

(2) (CH 3 ) 3 CC1 (2,0M) + CH 3 CH 2 (l.QAf) ^+ (CH 3 ) 3 COCH 2 CH 3 + Ci" 

(d) (1) (CH 3 ) 3 CC1 (1,0M) + CH 3 CH 2 CT (l,0Af) ^^* (CH 3 ) 3 COCH 2 CH 3 + Cl" 
yada 

EtOH 

(2) (CH 3 ) 3 CC1 (1,0M) + CH 3 CH 2 (2,QAf) ► (CH 3 ) 3 COCH 2 CH 3 + CT 

(e) (1) (CH 3 ) 3 CC1 + H 2 ►(CH 3 ) 3 COH + HC1 

yada 

(2) C 6 H 5 C1 + H 2 ► C 6 H 5 OH + HC1 

6.16 (a) Reaction (2) becaiise bromide ion is a better leaving group than chloride ion. 

( b> Reaction i I ) because water is a more polar solvent than methanol, and S N I reactions 
take place faster in more polar solvents. 

(c) Reaction (2) because the concentration of the substrate is twice that of reaction (I). 
(The major reaction would be E2. However, the problem asks us to consider that 
small portion of the overall reaction that proceeds by an SmI pathway.) 

(d) Both reactions would take place at the same rate because, being S N 1 reactions, they 
are independent of the concentration of the nucleophile. 

(The major reaction would be E2. However, the problem asks us to consider that 
small portion of the overall reaction that proceeds by an S N l pathway.) 
(e> Reaction i I ) because the substrate is a tertian haiide. Phenyl halicles are unreactive 
in S N I reactions. 

6.17 Qiki§ maddesi olarak metil, etil veya siklopentil halojenurler, gerekli coziictiler 
ve inorganik maddeleri kullanarak a§agidakilerin her birinin sentezini tasarlayi- 
niz. Bir basamaktan daha fazlasi gerekli olabilir, fakat problemin daha onceki 
§iklannda yaptiklannizi yeniden tekrar etmeyiniz. 

(a) CH 3 I (d) CH 3 CH 2 OH (g) CH 3 CN (j) CH 3 OCH 2 CH 3 

(b) CH 3 CH 2 I (e) CH 3 SH (h) CH 3 CH 2 CN (k) Siklopenten 

(c) CH 3 OH (f) CH 3 CH 2 SH (i) CH 3 OCH 3 



6.17 Possible methods are given here. 



(f) 



(a) CFLC1 



1 



CH.OH 
S N 2 



> CH,I 






T - 



(b) CH,CH,C1 



I 



(d) CH 3 CH,C1 



OH 



CH,OH 

S N 2 



> CH,CH,I 



(e) CH^Cl 



(c) CHjCI 



0H " > CH,OH 
CH,OH/H,0 

S N 2 " 



SFT ,. 

CH 3 CH 2 C1 CH ^ QH > CH 3 CH 2 SH 

S N 2 



(g) CH3CI 



§§* m^. 



CH,OH/H,0 

S N 2 ' 

SH 

> CH.SH 

ch,oh 

S N 2 



P CHX'H^OH 



CN 



(h) CHjCH 2 CI ~^f> CH 3 CH 2 CN 



(k) 




(i) CH3OH - 



r - " « CH,I 

> CH.ONa > CH,OCH- 



CH,OH 



(j) CH,CH,OH 



NaH 




6.18 



(-H0 



> CH,CH,ONa 



CH,I 



m CH,CH,OCH 



3 



3 



CH,CH a ONa 
CH : ,CH,OH 



> 




A§agida varsayimsal bazi niikleofilik yer degi§tirme tepkimelerini goriiyorsunuz. 
Belirtilen iiriinler uygun bir hizda olu§madigindan, bunlann hi£ biri sentetik ola- 
rak yararh degildir. Her bir durumda, tepkimenin gosterildigi §ekilde gergekle§- 
memesinin nedenlerini a9iklayiniz. 

(a) CH 3 CH 2 CH 3 + OH" "*^+ CH 3 CH 2 OH -h CH 3 " 

(b) CH^CH.CH, + OH" »* CH 3 CH,CH,OH + H" 

(c) D + OH" -K-> CH 2 CH 2 CH 2 CH 2 OH 

(d) CH 3 CH 2 — C— Br + CN" *-* CH : ,CH 2 — C— CN + Br 

(e) NH 3 + CH3OCH3 *r* CH 3 NH 2 + CH 3 OH 

(f) NH 3 + CH 3 OH 2 + -X-* CH 3 NH 3 + + H 2 



6.18 <a) The reaction will not take place because the leaving group would have to be a methyl 

anion, a very powerful base, and a very poor leaving group. 

(b) The reaction will not take place because the leaving group would have to be a hy- 
dride ion, a very powerful base, and a very poor leaving group. 

(c) The reaction will not take place because the leaving group would have to be a carb- 
anion, a very powerful base, and a very poor leaving group. 



H,C— CH, 
HO" + "| |-=S — *~~ ► "CHXH,CH,CH,OH 



H->C CH') 



CH 3 CH 2 CH 2 CH 2 OH 

(d) The reaction will not cake place by an S N 2 mechanism because the substrate is a ter- 
tiary halide, and is, therefore, not susceptible to S N 2 attack because of the steric hin- 
drance. (A very small amount of S N 1 reaction may take place, but the main reaction 
will be E2 to produce an alkene.) 

(e) The reaction will not take place because the leaving group would have to be a CH.O " 
ion. a strong base, and a very poor leaving group. 




:NH 3 + CH 3 ^bCH 3 — *-> CH 3 NH 3 * * CH 3 CT 



CH.NH, + CrLOH 



(f) The reaction will not take place because the first reaction that would take place would 
be an acid-base reaction that would convert the ammonia to an ammonium ion. An 
ammonium ion, because it lacks an electron pair, is not nucleophilic. 



NH 3 + CH 3 OH 2 + ^±1 NH 4 + + CH 3 OH 






• 



6.19 Etanol icerisinde KOH kullanilarak yapilan dehidrohalojenleme ile hem 1-bro- 
mo-2-feniletandan hem de 1-bromo-l-feniletandan stiren (C 6 H 5 CH=CH 2 ) hazir- 
lamaniz istenseydi daha iyi bir alken verimi icin ciki§ maddesi olarak hangi 
halojenurii secerdiniz? Cevabimzi aciklayiniz. 

6.19 The better yield will be obtained by using the secondary halide, 1-bronio-l-phenylethane, 
because the desired reaction is E2. Using the primary halide will result to substantial S N 2 
reaction as well, producing the alcohol instead of the desired alkene. 

6.20 Goreviniz, a§agidaki tepkimelerden birini kullanarak izopropil metil eter 
[CH30CH(CH 3 ) 2 ] hazirlamak olsun. Hangi tepkime daha iyi verimle yiiriiyecek- 
tir? Seciininizin nedenini aciklayiniz. 

(1) CH 3 ONa + (CH 3 ) 2 CHI — ► CH 3 OCH(CH 3 ) 2 

(2) (CH^CHONa + CH 3 I — ► CH 3 OCH(CH 3 )2 

6.20 Reaction (2) would give the better yield because the desired reaction is an S N 2 reaction, 
and the substrate is a methyl halide. Use of reaction < 1 ) would, because the substrate is a 
secondary halide. result in considerable elimination by an E2 pathway. 



6.21 A§agidaki tepkimelerin her birinden hangi iiriin veya iiriinlerin olu§masini bek- 
lersiniz? Her bir §ikta uriintin hangi mekanizma ile (S N 1, S N 2, El ya da E2) olu- 
§acagim belirtiniz ve her bir tirunun bagil miktanni tahmin ediniz (yani, tek iiriin, 
ana urti, yan uriin, vb.) 



(a) CH,CH 9 CH,CH,CH3r + CH,CH ? 



50°C 



3^ x 2 



CH 3 CH 2 OH 



(b) CH 3 CH 2 CH 2 CH 2 CH 2 Br + (CH 3 ) 3 CO 



50°C 



(CH 3 ) 3 COH 



(c) (CH 3 ) 3 CBr + CH 3 



50°C 



CH,OH 



(d) (CH 3 ) 3 CBr + (CH 3 ) 3 CO 



50°C 



(CH 3 ),COH 



(e) (CH 3 ) 3 C 



+ 1- 



(f) (CH 3 ) 3 C 




50°C 



aseton 



25°C 



CH,OH 



(g) 3-Kloropentan + CH 3 



50°C 



CH.OH 



► 



(h) 3-Kloropentan + CH 3 C0 2 



50° C 



CH,CO,H 



► 



(i) HO"+ (/?)-2-bromobiitan 



25°C 



► 



(j) (S)-3-Bromo-3-metilheksan 



25°C 



CH 3 OH 



► 



(k) (S)-2-Bromooktan 4- I 



50°C 



CH,OH 



► 



6.21 m The major product would be CH 5 CH 2 CH 2 CH 2 CH 2 OCH 2 CH 3 (by an S N 2 mecha- 
nism.) because the substrate is primary and the nucleophile-base is not hindered. 
Some CHXH n CHXH=CH 7 would be produced by an E2 mechanism. 

(b) The major product would be CH,CH 2 CH 2 CH=CH 2 (by an E2 mechanism), mm 
though the substrate is primary because the base is a hindered strong base. Some 
CH.CHUCH.CH.CH-jOCCCH,), would be produced by an S N 2 mechanism. 

(c> For all practical purposes. (CH,) 2 OCH 2 (by an E2 mechanism) would be the only 

product because the substrate is tertiary' and the base is strong- 
Id) Same answer as (c) above. 

( e ) (formed by an S x 2 mechanism) would, for nil 

/ ^^^~^/^\ practical purposes, be the only product. Iodide ion 
(CH 3 ) 3 Cx N ^>^"*^-^^^/ j s a ver y wea |< b ase anc j a g OOC j ruicleophile. 

(f) Because the substrate is tertiary and the only nucleophile is the solvent, mecha- 
nism is S N l. The two products that follow would be formed. 




? 



(CH,U^/^~^/ 3 an d (CH 3 ) 3 C 




CH, / ^^/ OCH 



3 



(a) CH 7 CH=CHCl -I,CH, (by an E2 mechanism) would be the major product because the 
substrate is secondary and the base/nucleophile is a strong base. Some of the ether. 
CHXHXH(OCH,)CH,CH v would be formed by an S N 2 pathway. 

(h) The major product would be CH,CH,CH(0 2 CCH ? )CH 2 CH 3 (by an S N 2 mechaniMiii 
because the acetate ion is a weak base. Some CH ? CH=CHCH 2 CH 2 CH 3 might be 
formed by an E2 pathway. 

(i) CH,CH=CHCH, and CH 2 ==CHCH 2 CH, (by E2) would be major products, and 
(S)-CH ? CH(OH)CH 2 CH 5 (by S N -2) would be the minor product. 



(j) (±KH3CH 2 C(.CH 3 )CH 2 CH 2 CH 3 (by S N l) would be the major product. 

OCH 3 

M Pi 

CH 3 CH 2 C =CHCH 2 CH 3 , CH 3 CH =CCH 2 CH 2 CH 3 , and 

II 
CH 3 CH 2 CCH 2 CH 2 CII 3 (by El) would be minor products. 

(k) (7?)-CH,CHIC f) H l3 (by S N 2) would be the only product. 



6.22 A^agidaki doteryumla etiketlenmi§ bile§iklerin yer degi§tirme iirunlerinin yapi 
lanni konformasyonlanyla gosteriniz. 

CI CI 



(a) 




CHjOH 



> 9 



(C) 




] 



CH,OH 



> ? 



H 



(b) 




I 



CH 3 OH 



> ? 



(d) 




H,0 



CH,OH 



> ? 



D 



H 



6.22 (a), (b). and (c) are all S N 2 reactions and. therefore, proceed with inversion of configura- 
tion. The products are 



(a) 





(c) 




(d) is an S N 1 reaction. The carbocation that forms can react with either micleophile 
(H-,0 or CH.OH) from either the top or bottom side of the molecule. Four substitution 
products (beiow) would be obtained. (Considerable elimination by an El path would also 
occur.) 




and 




OCR 




and 




OCH 



3 



6.23 Etil bromiir ve izobutil bromuriin her ikisi de birincil halojeniir ohnasina ragmen, 
etil bromiir, izobutil bromiirden 10 kat daha htzli S N 2 tepkimesi verir. Her bir 
bile§ik giiclii bir baz/nukleofil (CH 3 CH 2 ) ile etkile§tiri]diginde, izobutil bro- 
miir, etil bromuriin tarn aksine, yer degi§tirme iiriiniinden daha 90k aynlma iiru- 
nii verir. Bu sonucu nasil aciklarsiniz? 



6.23 Isobutyl bromide is more slerically hindered than ethyl bromide because of the methyl 
groups on the P carbon atom. 

H 3 C X P « H x 

H ,i,i.«C— C%-Br ^ n „,X:— CH^— Br 

H 3 C H 

Isobutyl bromide Ethyl bromide 

This steric hindrance causes isobuty! bromide to react more slowly in S N 2 reactions and 
to give relatively more elimination (by an E2 path) when a strong base is used. 

6.24 I" iyonunun CH 3 CH 2 C1 ile olan tepkimesini goz oniine ahniz. (a) Tepkimenin 
S N 1 mi yoksa S N 2 mekanizmasiyla mi gercekle§mesini beklersiniz? 60°C'da tep- 

kime hiz sabiti, 5 X l&* L mol" 1 s"dir. (b) [I] = 0,1 mol L" 1 ve [CH 3 CH 2 C1] = 
0,1 mol L ' ise tepkime hizi nedir? (c) Eger [I ] = 0,1 mol L ' ve [CH 3 CH 2 C1] = 
0,2 mol L ' ise tepkime hizi nedir? (d) [I] = 0,2 mol L ' ve [CH 3 CH 2 C1] = 0,1 

mol L' 1 ise tepkime hizi nedir? (e) [I] = 0,2 mol L" 1 ve [CH 3 CH 2 C1] = 0,2 mol 
L" 1 ise tepkime hizi nedir? 

6.24 (a) S v 2 because the substrate is a 1° haltde. 






(b) Rate = AlCH 3 CH 2 CI][I-] 

= 5 X I0" 5 LmoMs- 1 X 0.1 moIL" 1 x 1 molL" 1 
Rate = 5 X I0" 7 mol L^s" 1 

(c) 1 X IO- 6 molL" , s- 1 
<d) I X lO-^molL-'s^ 1 
(e) 2 x lO-SnolL-V 



6.25 A§agidaki protik bir cozucu i^erisinde reaktif ciftlerinden hangisi daha gU9lu niik- 
leofilik ozellik gosterir? 

(a) CH 3 NH" yada CH 3 NH 2 (e) H 2 yada H 3 + 

O (0 NH 3 yada NH 4 + 

(b) CH 3 0" yada CH 3 C(r <*> H * S * ada HS ~ 

(c) CH 3 SH ya da CH 3 OH 9 

(d) (C 6 H 5 ) 3 N ya da (C 6 H 5 ) 3 P (h) CH 3 CO" ya da OH" 



6.25 (a) CH-NH" because it is the stronger base. 

(b) CH-O" because it is the stronger base. 

(c) CH-jSl I because sulfur atoms are larger and more polarizable than oxygen atoms. 

(d) (C f) H 5 ).P because phosphorus atoms are larger and more polarizable than nitrogen 
atoms. 

(e) H 2 because it is the stronger base. , 

(f) NH^ because it is the stronger base, 
(s) HS " because it is the stronger base. 
(h) OH - because it is the stronger base. 

6.26 A§agidaki tepkime iiriinlerini agiklayici mekanizmalan yazimz. 

oh- 



(a) HOCH 2 CH 2 Br -=rJT* H 2 C 



H 2 



CH 



\/ 
O 



(b) H,NCH,CH,CH,CH,Br 



OH 



H,0 



N 



H 



• « 



6.26 (a) HOCH,CH,Br + OH 



■£> 



'Mi 

H 2 C— CH 2 



> 



V ■ 

CH.-CH, + 



Br 



(b) 



H 7 C CH, 

"i I ~C* 

H 7 C X % C H,— Br 

H H 



H,C 



Cm 



OH 



H 1 C s. ^CH, 

H *- 
+ Br 



H,C 

"I 
H,C 



*1T 

I 
H 



CH, 

I " 
CH, 



-f H,0 



+ Bf 



6.27 Alkil kloriir ve alkil bromiirlerin S N 2 tepkimelerinin 90gu, ortama sodyum iyo- 

■ - 

dur veya potasyum iyodiir katilmak suretiyle katalizlenir. Ornegin, metil bromii- 
riin hidrolizi, sodyum iyodiir varliginda 90k daha hizh ger9ekle§ir. Bu sonucu 
nasil aciklarsiniz? 

6,27 Iodide ion is a good nucleophile and a good leaving group-, it can rapidly convert an alkyl 
chloride or alkyl bromide into an alkyl iodide, and the alkyi iodide can then react rapidly 
with another nucleophile. With methyl bromide in water, for example, the following re- 
action can take place: 



HiO alone 



CH 3 Br 



(slower) 



* CH^OH 2 + + Br 



Hr»0 containing I 



(faster) 



» CH3I 



J^> ch.oh, + 1 

(faster) J 



6.28 A§agidaki gozlemleri a9iklaymiz: Metanol ve su kan§imi i9erisinde ter-biitil bro- 
mur, sodyum metoksitle etkilestirildiginde, sodyum metoksit derisjminin artinl- 
masi, ter-butil alkol ve ter-biitil metil eterin olusum hizinda farkedilir bir de- 
gi§ime yol agmaz. Fakat, sodyum metoksit deri§iminin artinlmasi ter-btitil bro- 
muriin tiikenme hizinda belirgin bir degisTklige neden olur. 

6.28 /m-Butyl alcohol and rm-butyl methyl ether are formed via an S N l mechanism. The rate 
of the reaction is independent of the concentration of methoxide ion (from sodium methox- 
icle). This, however, is only one reaction that causes /m-butyl bromide to disappear. A 
competing reaction that also causes tert-buty\ bromide to disappear is an E2 reaction in 
which methoxide ion reacts with /m-butyl bromide. This reaction is dependent on the con- 
centration of methoxide ion; therefore, increasing the methoxide ion concentration causes 
an increase in the rate of disappearance of tei /-butyl bromide. 

6.29 (a) ter-Biitil kloriiriin 2-metilpropene donu§umunde oldugu gibi, genel olarak 
bir ucunciil alkil halojeniirtin alkene dbnu§umtindeki genel bir problemi goz onli- 
ne aliniz. Aynlmamn, yer degi§tirmeden daha fazla olmasini saglamak i9in han- 
gi deneysel §artlan se9ersiniz? (b) Problemi tersinden, bir Q^uncul alkil 
halojentiriin yer degi§tirmesini gergekle^tirmek olarak du§unun. Ornek olarak ter- 
biitil kloriiriin fer-butil etere ddnu§umunii kullanmiz. Bu eteri, miimkiin olan en 
yiiksek verimde elde etmek i9in hangi deneysel §artlan kullanirsiniz? 

6.29 (a) You should use a strong- base, such as RO~. at a higher temperature to bring about 

an E2 reaction. 

(b) Here we want an S N 1 reaction. We use ethanol as the solvent and as the nucleophile, 
and we carry out the reaction at a low temperature so that elimination will be mini- 
mized. 

6.30 l-Bromobisiklo[2.2.1]heptan, hem S N 2 hem de S N 1 tepkimelerine kar§i son 
derece duyarsizdir. Bu davram§i a9iklayiniz. 

6.30 l-Bromobicyclo|2.2.1]heptane is unreactive in an S N 2 reaction because it is a tertiary 
halide and its ring structure makes the backside of the carbon bearing the leaving group 
completely inaccessible to attack by a nucleophile. 




1-Bromobicyclo[2.2. 1 ]heptane is unreactive in an S N 1 reaction because the ring structure 
makes it impossible for the carbocation that must be formed to assume the required 
trigonal planar geometry around the positively charged carbon. Any carbocation 
formed from l-bromobicyclol2.2. 1 (heptane would have a trigonal pyramidal arrange- 
ment of the -CH-,- groups attached to the positively charged carbon (make a model) 
Such a structure does not allow stabilization of the carbocation by overlap of .v/?-' orbitals 
from the alky I groups (see Fig. 6.9). 



6.3 1 Etil bromiir, metanol i9erisinde potasyum siyaniir ile tepkime verdiginde ana iirun 
CH 3 CH 2 CN'dir. Fakat, biraz da CH 3 CH 2 NC olu§ur. Siyanur iyonu ve her iki tiriin 
icin Lewis yapilanm yaziniz ve tepkimenin yuruyii§iinun mekanistik a§iklama- 
sini yapiniz. 

6.31 The cyanide ion has two imcleophiltc atoms; it is what is called an ambident nucleophile. 

":C=N: 

It can react with a substrate using either atom, although the carbon atom is more nucle- 
ophilic. 



Br— CH 2 CH 3 + 



:C=N: —> CH.CH— C=N: 




0* 



• • 



:CsN: + CHXH,— Br — > CH,CH,— N = C: 



3 



6.32 Uygun alkil halojeniirlerden ba§layarak ve diger gerekli reaktifleri kullanarak a§a- 
gidaki her bir sentez icin bir tasarim yapiniz. Bir sentez icin farkli ihtimaller 
oldugunda, en iyi verimi saglayacak olam §ecme hususunda dikkatli olmahsiniz. 

(a) Biitil sek-b\Xt\\ eter (g) (S)-2-Pentanol 

(b) CH 3 CH 2 SC(CH 3 )3 (h) (i?)-2-tyodo-4-metilpentan 

(c) Metil neopentil eter (i) (CH 3 ) 3 CCH=CH 2 



(d) Metil fenil eter 

(e) C 6 H 5 CH 2 CN 

(f) CH 3 C0 2 CH 2 C 6 H 5 

6.32 (a) CH.CH.CHCH 



OH 
CH 3 CH 2 CHCH 3 



NaH 



Et 2 0(-H 2 ) 



(j) c7s-4-izopropilsikloheksanol 
(k) (/?)-CH 3 CH(CN)CH 2 CH 3 

(I) trans- 1 -iyodo-4-metilsikloheksan 



> CH 3 CH 2 CHCH 



? 






-M.+ 



0"Na 



QCH,CH,CH,CH, < 



(-NaBr) X (X 
CH 3 CH 2 CH 2 CH,— Br 



(b) (CH 3 ) 3 CSH 



NaH 



El 2 0(-H 2 ) 



(CH 3 ) 3 CS"Na 




CH 3 CH 2 ~Br 

(-NaBr) 



(CH^C—S— CH 2 CH 3 



CIL ■ 

I ' 
fc) CH 3 — C— CH,OH 



CH< 



NaH 



Et,0(-H,) 



> CH 



C— CH 2 



"Na + 



CH,I 



CH< 



CH 



* 



(-Nal) 
CM, 



V 



CH,— C— CH,— OCH, 



I 
CH 



i 



(d) C fi H,OH 



NaH 



> C,H-CTNa + — - 



CH,I 

— *— > C 6 H-OCH 3 




(e) C 6 H 5 CH 2 -Br + Na + "sC=N: 



ElOH 



( NaBr) 



^ C 6 H 5 CH 2 -C=2N : 



M *^T * P< CH,CO,H „ « AH ^,-lt 

(0 CHX J -0"NV + C 6 H 5 CH 2 -Br n^T* C 6 H 5 CH 2 OCLH 3 



(-NaBr) 



(.2) 



HO* Na + 



H,C 

H »i- 



acetone 
(-NaBr) 



(h) 



,.C-Br 

CH3CH1CH2 

(/?)-2-Bromopeniane 



r Na" + _ Jrfff C1 (-NaCl) 



HO — C'm, 



CH, 

/ 3 



acetone 



CH3CHCH-.' 



J 



H 



CH, 

(5)-2-Chloro-4-methylpentane 



•H 



CH 2 CH,CH, 

(S)-2-Pentanol 



I 



/ 



CH, 



^'"CH 2 CHCH3 



H 



I 
CH 



3 



(y?)-2-Iodo-4-methylperitane 



(i) (CH 3 ),CCHCH 3 

Br 



f- + 



EtQNa 



ElOH 
(-NaBr) 



*> (CH 3 ) 3 CCH=CH 2 4- EtQH 



(j) (CHO.CH 



fryi 




WOK 



H 2 Q/CH 3 OH (CH 3 ) 2 CH 
(-NaBr) 




(k) Na + ^":C 




ElOH 
(-NaBr) 



/ 

> :N=C-C-. It| 



CH 2 CH 3 



H 



CH 



(5)-2-Bromobutane 



(I) 




+ Na +: I- 



acetone 
(-NaCI) 




6.33 A§agidaki tepkimelerin her birinde olu§acak tirunlerin yapilanni yazimz. 



(a) 




+ NaI(l mol) 



aseton 



* CH F1 4- NaBr 



5 mjL 8 



(b) 1 ,4-Dikloroheksan (j mol) + Nal (1 mol) ~^+ C 6 H I2 C1I + NaCI 

(c) 1 ,2-Dibromoetan (j mo l) + NaSCH 2 CH 2 SNa ►C 4 H 8 S 2 + 2 NaBr 

(d) 4-Kloro-l-biitanoI + NaH < " Ha) » CJLClONa ■#-* QH«0 + NaCI 



EbO 



(e) Propin + NaNH 2 



siviNH; 



4 1 *8 

CHJ 



EbO 



'4 1 A H 



► C 3 H 3 Na — -+ C 4 H 6 + Nal 



6.33 (a) . 




(b) 



CH 3 CH 2 CHCH 2 CH 2 CH 2 
CI 



I 



(Formation of this product depends on the 
fact that bromide ion is a much better 
leaving group Iban fluoride ion.) 

(Formation of this product depends on the 
greater reactivity of 1° substrates in S]\j2 
reactions.) 



(c) < - > 
CH 2 CH/ 



(Here two Sjvj2 reactions produce a cyclic 
molecule.) 



-H. 



r> 



(d) Ci-CH 2 CH 2 CH 2 CH 2 OH + NaH -g^> C1-CH 2 CH 2 CH 2 CH 2 




(e) CH,C=CH + NaNH 7 



liq. NH 3 




(-Nal) 



CH 3 C=CCH^ 



6.34 f<?r-Btitil bromiir S N 1 hidrolizine ugradiginda, sulu eozeltiye ortak iyon 
i9eren bir bile§ik, ornegin NaBr ilave etmenin tepkime hizi iizerine bir etkisi yok- 
tur. Diger yandan, (C 6 H 5 ) 2 CHBr S N 1 hidrolizine ugratildiginda, NaBr ilavesi 
tepkimeyi yava§latir. (C 6 H 5 ) 2 CH" katyonunun (CH 3 ) 3 C katyonundan 90k daha 
kararli oldugu bilinir (nigin boyle oldugunu Altboliim 15.12A'da gorecegiz); bu 
durumda, bu iki bilesjgin farkli davrani§ini aciklayiruz. 

6.34 The race-determining step in the S N I reaction of fcrr-butyl bromide is the following: 

slow' 
(CH 3 ) 3 C-Br ^T (CII 3 ) 3 C + + Br* 

" > (CH 3 ) 3 COH 2 + 

(CH-KC* is so unstable that it reacts almost immediately with one of the surrounding wa- 
ter molecules, and. for all practical puqjoses. no reverse reaction with Br~ takes place. 
Adding a common ion (Br from NaBr). therefore, has no effect on the rate. 

Because the (C fl H-),CH + cation is more stable, a reversible first step occurs and 
addins a common ion (Br ) slows the overall reaction by increasing the rate at which 
(C r> H 3 ),CH + is converted back to (QH ? ) 2 CHBr, 

i 

(C 6 H 5 ) 2 CHBr ^** (C 6 H 5 ),CH + + Br" 






H,0 

— * (C fi H0,CHOH, + 



6.35 Asagidaki alkil halojeniirler, etanol ve su kan§imi i^erisinde (%80 C 2 H 5 OH/%20 
H 2 0) 55 "C'da hidrolize tabi tutuldugunda. tepkime htzlan asagidaki sirayi gos- 
termektedir. 

(CH 3 ) 3 CBr > CH 3 Br > CH 3 CH 2 Br > (CH 3 ) 2 CHBr 
Etkinlik sirasi igin bir aciklama getiriniz. 

6.35 Two different mechanisms are involved. (CH^CBr reacts by an S N 1 mechanism, and ap- 
parently lliis reaction takes place faster. The other three alkyl haiids react by an S^ 
mechanism, and their reactions are slower because the nucleophile (H ? 0) is weak. The 
reaction rates of CH.Br. CH,CH 2 Br. and (CH 3 ) 2 CHBr are affected by the steric hin- 
drance, and thus their order of reactivity is CH ; Br> CH,CH-,Bi > (CH,V,CHBr. 

6.36 1° Alkil halojenurlerin nitrit tuzlan ile tepkimesi RN0 2 ve RONO bilesjklerinin 
her ikisini de olu§turur. Bu davrani§i aciklayiruz. 

6.36 The nitrite ion is an ambkknl nucleophile; that is. it is an ion with two nucleophilic sites. 
The equivalent oxygen atoms and the nitrogen atom are nueleophilic. 

Nucleophilic site 




:0=N-0: VT . , ... . 

Nucleophilic sue 



6.37 Qoziicu polaritesinin arlmasi, a§agtdaki nukleofilik yer degi§tirme tepkimeleri 
nin her birinin hizi uzerine nasil bir etki yapar? 

(a) Nu: + R— L — * R— Nu + + *L" 

(b) R— L~ *R + + = L 

6.37 (a) The transition state has the fornr * 

§ + 5- 
Nu-~R L 

in which charges are developing. The more polar the solvent, the better k can solvate ihe 
transition state, thus lowering the free energy of activation and increasing the reaction 
rate. 

(b) The transition state has the form: 

R L 

in which the charge is becoming dispersed. A polar solvent is less able to solvate this tran- 
sition state than it is to solvate the reactant. The free energy of activation, therefore, will 
become somewhat larger as the solvent polarity increases, and the rate will be slower. 

6.38 Ayni deri§imdeki iki reaktantin ayni reaktif icin veya bir reaktantin ayni mole- 
kuldeki iki reaktif icin yan§tigi tepkimeler, yan§an tepkimelerdir. A^agidaki 
yan§an tepkirnelerin her birinden olu§acak ana tirtinu tahmin ediniz. 

CH 3 



(a) CI— CH ? — C— CH,— CH,— CI + I 



DMF 



CH 3 



CH, 



(b) CI— C— CH,— CH— CI + H,0 

I 

CH 



aseton 



3 



6.38 (a) C1-CH,-C-CH,-CH— I 




CH 3 



CH 3 



CH 3 




HO-C-CH-.-CH-CI + some alkene 



CH 3 



6.39 S N 2 Tepkimelerinin tersine, S N 1 tepkimeleri, nispeten daha az nukleofilik seci- 
cilik gosterir. Yani, tepkime ortaminda birden fazla nukleofil oldagunda, S N 1 tep- 
kimeleri, zayrf nukleofillerle guclii niikleofiller arasinda 90k az bir aynm yapma 
egilirni gosterir. Halbuki S N 2 tepkimeleri, belirgin bir aynm yapma egilimi gos- 
terirler. (a) Bu davrani§i aciklayimz. (b) CH ? CH 2 CH 2 CH 2 C1 , 0,01 M NaCN 
ile etanol ijerisindeki tepkimesi sonucu ana urun olarak CH 3 CH 2 CH 2 CH 2 CN olu§- 
tururken, aym §artlarda (CH 3 ) 3 CC1 nin ana urun olarak (CH 3 ) 3 COCH 2 CH 3 olu§- 
turmasini nasil aciklarsimz? 



e 



6.39 (a) In an S N 1 reaction the carbocation intermediate reacts rapidly with any nucleophil 
it encounters in a Lewis acid-Lewis base reaction. In the case of the S N 2 reaction, the 
leaving group departs only when "pushed out** by the attacking nucleophile. and some 
nucleophiles are better than others. 

(b) CN" is a much better nucleophile than ethanol and hence the nitrile is formed in the 
S N 2 reaction of CH 3 CH 2 CH 2 CH,CI. In the case of (CH 3 ) ,CCI the /m-butyl cation reacts 
chiefly with the nucleophile present in higher concentration, here the ethanol solvent. 

*6.40 Gaz fazinda, ter-buti\ klorurun karbon-kior baginm homolitik bag aynsma ener- 
jisi (Altbolum 10.2A), +328 kJ mol '; ^-bUtil radikalinin iyonla§ma potansiye- 
li +715 kJ mol '; ve klorun elektron ilgisi -330 kJ mol "dir. Bu verileri kullana- 
rak, gaz fazinda /er-butil klorurun, ter-butil katyon ve kloriir iyonuna donu§mesi 
icin olan entalpi degi§imini hesaplayiniz (buldugunuz deger, karbon-klor bagi- 
nm heterolitik bag ayn§ma enerjisidir). 

*6,40 AH°, kJ mol" 1 

(CH0;C— CI ► (CJHT^C- + £^ + 3- 8 Homolytic bond dissoc. energ\ 




/j q. ^ (CH-J^C** - +/e~ +715 Ionization potential 

r?f. + £~ ► Cl~ -330 Electron affinity 

(CH^C— CI ► (CH0 3 C + + C\~ 4-713 Heterolytic bond dissoc. energy 

*6.41 Gaz fazinda, kloroetamn, etanol ve hidrojen kloriir olu§turmak iizere su ile tep- 
kimesinde, AH* = + 26,6 kJ mol ' ve AS"= + 4.81 J K' 1 mol "dir (25 °Cda). (a) 
Iki terimden hangisi tepkimenin gercekle§mesi i^in lehtedir? (b) Tepkime icin 
AG°*yi hesaplayiniz. §imdi tepkimenin gerceklesjp gercekle§meyecegi hususun- 
da ne sbyleyebilirsiniz? (c) Tepkime denge sabitini hesaplayiniz. (d) Sulu 
Sozeltideki tepkime denge sabiti, §imdi hesapladiginizdan cok daha buyukttir. 
Bunu nasil aciklarsimz? 



: 6.41 (a) The entropy term is slightly favorable. (The enthalpy term is highly unfavorable.) 

(b) AG = A// - TAS° 

= 26.6 kJ mor 1 - (298K0.0048I kJ mo!' 1 ) 
= 25.2 kJ mo!"" 1 

(c) \oaK,=— A{l 



03RT 

-25.2 kJmol" 1 



(2-303)10.0083 14 kJ mol" 1 K _, )(29S K) 
= -4.4165 
K cef = iQ- 14165 = 3.85 x 10" 5 



(d) The equilibrium is very' much more favorable in aqueous solution because solvation 
of the products (ethanol, hydronium ions, and chloride ions) takes place and thereby sta- 
bilizes them. 

*6.42 (S)-2-Bromopropanoik asit [(5)-CH,CHBrC0 2 H)] derisjk sodyum hidroksit ile 
tepkime verdiginde, (asitlendirmeden sonraki) uriim yaygin olarak (Zc)-laktik asit 
olarak bilinen (/?)-2-hidroksipropanoik asittir [</?)-CH 3 CHOHC0 2 H>] Elbette bu 
S N 2 tepkimesinden beklenen stereokimyasal olarak normal bir sonuctur. Fakat, 
ayni tepkime, Ag 2 C> beraberliginde (burada Ag + , bir Lewis asidi rolii goriir) sey- 
reltik hidroksit iyonu ile gercekle§tirildiginde konfigiirasyon ayni kahr ve (S)-2- 
hidroksipropanoik asit o!u§ur. Bu tepkimenin mekanizmasi, komsu grup katihmi 
olarak adlandinlan bir olay icerir. Ag + ve seyreltik sodyum hidroksit kullamldi- 
ginda, net olarak konfigiirasyon korunur. Bu tepkime 1910 ayrintiJi bir mekaniz- 
ma yazintz. 

:; 6.42 The mechanism for the reaction involves the participation of the carboxylate group. In 
step I (see following reaction) an oxygen of the carboxylate group attacks (he stereo- 
center from the backside and displaces bromide ion. (Silver ion aids in this process in 
much the same way that protonation assists the ionization of an alcohol.) The configu- 
ration of the stereocenter inverts in step 1, and a cyclic ester called an a-lactone forms. 



~ : 9^ r ^o II II 

I 10: I :oO 

H / Bi : A Br V H 

C H 3 - Ag + H CH 3 ^ Ag + CH 3 

An ^lactone 




The highly strained ihree-membered ring of the a-lactone opens when it is attacked by 
a water molecule in step 2. This step also takes place with an inversion of confix it ra- 
ti on. 



• * 



Step 2 



:0 



i 



O 



c 



* » 



CH 



:GH, 



> 



5- 

:o: 



o 



3 



c 

I 

C 54- 

■ CH 3 - 



> 



:0-C 

,C 



& 



H7 OH + H 
CH, 



+ 



The net result of two inversions (in steps 1 and 2) is an overall retention of configura- 
tion, 

*6A3 Bir kimyasal tepkimedeki konfigurasyon devrilmesi olgusu, 1896'da Paul von 
Walden tarafindan bulundu (Altbolum 6.7). Walden'in konfigurasyon devrilme- 
si kamtlari a§agidaki cevrime dayanmaktaydi: 



Ag,0 



H0 2 CCH 2 CHC1C0 2 H 
(-)-Klorosiiksinik asit 



KOH 



11,0 



HO,CCH,CH(OH)CO,H 
(-)-Malik asit 





HO.CCHXH(OH)CO,H 
(+)-MaIik asit 



AfeO 



HX> 



H0 2 CCH 2 CHC1C0 2 H 
(+)-Klorosiiksinik asit 

Walden cevrimi 



(a) Bir onceki problemdeki cevabimza dayah olarak, Walden fevrimindeki hangi 
tepkime muhtemelen konfigurasyon devrilmesi ile, hangi tepkime muhtemelen 
konfigurasyonun korunmasi ile olmaktadir? (b) Eksi optik 9evirmeye sahip malik 
asitin (S) konfigiirasyona sahip oldugu §imdi biliniyor. Walden ^evrimindeki 
diger bile§iklerin konfigurasyonlan nedir? (c) Walden, (+)malik asidin PCI 5 
yerine tiyonil klortir ile muamele edilmesi ile tepkime urununun (+)-klorosiiksi- 
nik asit oldugunu da buldu. Bu sonucu nasil agiklarsiniz? (d) (-)-Malik asit ve 
tiyonil klortir tepkimesinin ayni stereokimyaya sahip oldugunu varsayarak, PCI 5 
yerine tiyonil klortir kullanmak yoluyla Walden ^evrimini yeniden yaziniz. 



%M (a) and (b) 



Ae,0 



V 



H 2 
retention 



HO 



CO,H 

I t 

7 

CO,H 

(SM-)-Malic 
acid 



A 



KOH 

inversion 



C0 2 H 

T 

CO,H 



KOH 
inversion 



PCI, 
inversion 



(5)-(-)-Chiorosuccinic 

acid 



H 



CO J I 



v 

C0 2 H 

T 
(Jh 2 

C0 2 H 

(/?)-(+)-Ma!ic 

acid 



PCI, 

inversion 



<JH 2 

C0 2 H 

(/?)-(+)-Chlorosuccinic: 

acid 

(c) The reaction takes place with retention of configuration. 



As,0 



H 2 
retention 



A 



(d) 



SOC1, 
H0 2 CCH 2 CHOHC0 2 H 

(5)-(-MVIalicacid 

KOH 



H0 2 CCH 2 CHC1C0 2 H 

(S)-{ - )-Chlorosuccinic 
acid 



KOH 

H0 2 CCH 2 CHOHC0 2 H 
(/?H + )-Malicacid 

SOCU 



HO,CCH,CHCICO,H 

«* m — * 

(/?)-( + )-ChIorosuccinic 

acid 

*6.44 (/?)-(3-Kloro-2-metilpropil) metil eter (A), sulu etanol icerisindeki sodyum aziir 
ile tepkimesi sonucu (S)-(3-azido-2-metilpropil) metil eter (B) verir. A Bile§igi, 
ClCH 2 CH(CH 3 )CH 2 OCH 3 yapisina sahiptir. 

(a) A ve B'nin her ikisi icjn de kama-cizgi formulunii gosteriniz. 

(b) Tepkime esnasinda konfigurasyonda bir degi§me olur mu? 



*6.44 



H,C 



CH, 

I " 
O 



CI I, 

I - 

C — H 

I 
CH,Cl 



A 



> 



H,C 



CH, 

I 


I 
CH, 

X 

C— H 



CH 2 N 3 



No chanee of configuration 
occurs Just a change in the 
relative priority of a 
group at the stereocenter. 



*6.45 A§agidaki tepkimeden gikacak iiriintin yapisini tahmin ediniz: 





NaOH 
suluEtOH * C6Hl ° S 



*6.45 



Uriin, 1620-1681 cm -1 bolgesinde kirmizi otesi sogurma gostermemektedir 

Comparison of the molecular formulas of starting material and product indicates a loss 
of HC1. The absence of IR bands in the 1620-1680 cm -1 region rules out the presence 
of the aikene function. 

A nucleophilic substitution agrees with the evidence: 



• - 



HO: 




(-H 2 0) 



> 




> 




> 



■ • 




+ :Cl: 



• » 



* 



6.46 



c/.y-4-B romosikloheksanol 



t-BuO" 
t-BuOH 



► rasemik C 6 H l0 O (C bile§igi) 



C Bile§igi, 1620-1680 cm 1 bolgesinde kirmizi otesi sogurmaya sahiptir. C iiru 
nunii yaziniz ve (/?) ve (S) enantiyomerlerini tammlayiniz. 



*6.46 The IR evidence indicates that C possesses both an alkene function and a hydroxyl group 

An E2 reaction on this substrate produces enantiomeric unsaturated alcohols. 




*> 



r-BuO: 




• « 



■ »' 



III 



OH 



C (racemic) 










H* \)H 





H OH 



Alkenler ve Alkinler I: Ozellikleri ve Elde Edili§leri 
Alkil Halojenurlerin Ayrilma Tepkimeleri 



{E)-(Z) Adlandirma sistemini kullanarak [aynca, (e) ve (f) siklannda (R-S) adlan- 
dirma sistemini de gozoniine alarak) a§agidaki her bir bile§igin IUPAC admi yaziniz. 



Problem 7.1 



(a) C—CL 

CI CH 2 CH 2 CH 3 



ci N /B r 

(b) ,C=C 
/ \ 

I CH 2 CH 3 



H 3 C / CH,CH(CH 3 ) 2 

(c) / C = C \ 

H CH 3 



CL .CH3 

(d) /C =c x 

I CH 2 CH 3 



CH 3 
H 3 C ft«| 



(e) 



\ 



H 



CH 



Br 



CI 



(f) 



H H 3 C"' 



H 



10.28 1894 yilinda Ingiliz Kimyaci H. J. H FentorTun acjkladigi gibi, hidrojen 

peroksitle ferroz siilfat) tepkimeye girerek hidroksil (HO) radikalini olu^tu- 
rurlar. Bu $ckilde elde edelin HO ile ter-biitW alkol etkile§tirilirse, erime nok- 
tasi 92"C olan kristal yapida bir X maddesi elde edilmektedir. Spektral 
ozellikleri agagida verilen X bile§iginin yapisim bulunuz ve olu§um tep- 
kimesinin mekanizmastm yaziniz. 

MS: klitle degeri en buyiik olan pik 131 m/z de ortaya cjkiyor. 

IR: 3620, 3550 (geni§), 2980, 2940, 1385. 1370 cm ' 

'H NMR: 5 1,22, 1,58 ve 2,95'te keskin birliler (alan oranlan 6:2: 1) 

U C NMR: 528 (CH 3 ), 35 (CH 2 ). 68 (C) 

♦10.28 ">^ + HO- ► ^X^ + H0H 

HO HO 




I dimerization 

X 




Alkoller ve Eterler 



I 1.2 I ALKENLERiN, ALKOLLERJN VE ETERLERJN 
TEPKiMELERlNJN OZETl 



Bu boliimde ve 8. Boliimde, sentez tasanminda son derece yararh olabilecek tepki- 
meleri inceledik. Alkolleri ve eterleri kapsayan bu tepkimelerin cogu (^izelge 11.6 
da 6zetlenmi§tir. Alkil halojeniirleri, siilfonat esterleri, eterleri ve alkenleri aide et- 
mek igrin alkolleri kullanabiliriz. Epoksitleri, diolleri, aldehitleri, ketonlan ve kar- 
boksilik asitleri (ozel alkenlere ve ko§ullara bagh olarak) elde etmek icin alkenleri 
yiikseltgeyebiliriz. Alkanlan, alkolleri ve alkil halojeniirleri elde etmek icin de al- 
kenleri kullanabiliriz. Eger elimizde, uygun bir kom§u dihalojeniirden elde edilebi- 
lecek bir uc alkin varsa, bundan tiiretilen alkiniir iyonunu, niikleofilik yer degi§tirme 




1 



Bazi sentez aletleri 



CH 3 CH 2 OH 



H 2 S0 4l 140°C 



HX (X = Br I) 

(Attboium 1 1. isa) CH 3 CH 2 OCH 2 CH 3 (Aftb0IQm n| 6) 2CH 3 CH 2 X 



D 



H 2 S0 4 , 180°C 



(Altbolum 7.7) 



CHL=CH 



RC0QH > H 2 C-CH 2 

2 (Altbolum 11.17) \ / 

O 



ROH, IT 

(Attboium M.I8) R OCH 2 CH 2 OH 



ROH, OH- 

(Aitbcium n.18) ROCH 2 CH 2 OH 



Na veya NaH 



RCH 2 X 



(Altbolumler 6. 1 6B t>rl 3 bJl 2 Ui>la ( A | tbo | 0m 1 1 .150) 
ve 1 1 .9) 



¥ HX(X = 8r, I) ^ 

CHoCH.OCH 2 R (Attb0IQm | U6 / CH 3 CH 2 X 



.gWiXg 



+ RCH 2 X 



TsCI 



Hu- (Hu- = 0H-, I-. CN-. vb.) fc 

(Attboium n.io) CH 3 CH 2 OTs (Mboium ii.ii) CH 3 CH 2 Nu 



MsCI 



Nu~(Nu- = DH-. I-.CM-. vfa.) 

(Altbolum 1 1. io) CH 3 CH 2 OMs (Altbolum i i.i i) CH 3 CH 2 Nu 



HX 



(Altbolum 1 1.13) CH 3 CH 2 X 



PBr, 



(Altbolum 1 1.14) 



* CH 3 CH 2 Br 



SOCI 



(Altbolum 1 1 . 1 4) CH 3 CH 2 C1 



RON; 



( Altbo lum I 1 . 1 5 B) CH 3 CH 2 O R 



CH. 



CH. 



— iL [ ! > CH 3 CH,OCCH 3 -^-^ ► CH 3 CH 2 OH + HOCCH, 

(Altbolum 1 1 . 1 5C) 9 A d (Altbolum I 1 . 1 5C) s 2 I 



CH 



CH. 



TBDMSCI 



Bu.N^F-JHF 

(msm tum* CH 3 CH 2 OTBDMS (Mbal0mll . l5D) ' CH 3 CH 2 OH + FTBDMS 



§ekil I 1.6 Alkollerin ve eterlerin etanolle l>a§layan onemli tepkimelerinin ozeti. 



ile karbon-karbon bagi olugturmada kullanabiliriz. §imdi elimizde §u ana kadar incele- 
digimiz turn fonksiyoncl gruplan dogrudan ya da dolayh birbirlerine donu^tiirecek bir 
tepkime repertuari buiunmaktadir. Altboliim 1 1.21 AMa alkenlerin bazi tepkimeleri ozet- 
lenccektir. 



I 1. 21 A Sentezlerde Alkenler 

Gercekte alkenler. incelemi§ oldugumuz diger fonksiyonel gruplann hepsinin elde edil- 
mesinde giri§ (anahtar) noktasidir. Bu nedenle. tepkimelerin buytik 9ogunlugu bize, tiru- 
niin konuin kimyasal ve/veya stereokirnyasal seklinin kontrolu imkanim sagladigindan, 
alkenler, sentezlerde 90k yonlii ara iirtinlerdir. Ornegin. eger biz bir ikili baga Mar- 
kovnikov yonelimi uyannca su katmak istersek. bunu ger9ekle§tirmek \q\n tic yon- 
temden yararlaninz: (1) oksiciva. katilmasi-civa aynlmasi (Altbdliim 11.5). (2) asit 
katalizli hidrasyon (Altboliim 8.5) ve (3) sulfurik asit katilmasim izleyen hidroliz (Alt- 
boliim 8.4). Bu yontemlcrdcn oksiciva katilmasi-civa aynlmasi laboratuvarda en yarar- 
h olamdir: eiinkii kolay uygulanir ve gevrilme meydana gelmez. 

Eger ikili baga anti-Markovnikov yonelimine gore su katmak istersek. hidrobo- 
rasyon-yukseltgemeyi kullamnz (Altboliim 1 1.7). Hidroborasyon-yiikseltgemeyle, H — 
ve — OH gruplarinin sin katilmasim da ba§armi§ oluruz. Bir organoboramn bor 
grubunun, liiclroksii. doteryum ve trityumla da yer degisrirebilecegini (Altboliim 
1 1.7B) ve hidroborasyonun H — ve -B — 'nin bir sin katilmasim i9erdigini hatirlayimz. 

Eger ikili baga HX'i Markovnikov kuralina gore katmak (Altboliim 8.2) ister- 
sek, alkeni HF. HCk HBr veya HI ile tepkimeye sokanz. 

Eger HBr'yi anti Markovnikov yonelimine uygun olarak katmak istersek (Alt- 
boliim 10.9). alkeni HBr ve bir peroksitle etkile§tiririz. (Diger hidrojen halojenurler. pe- 
roksit varliginda anti Markovnikov kalilmasi vermezler). 

Brom ve kloru ikili baga katabiliriz (Altboliim 8,6) ve bu katilma bir ami katil- 
madir (Altboliim 8.7). Bromlama veya klorlamayi su i^erisinde uygulayarak (Altboliim 
8.8), ikili baga X — ve — OH'yi de katabiliriz (halohidrin sentezi). Bu katilma da bir 
anti katilmadir. 



m'lsiklopen 
ilmasi-civa 
>borasyon 

■k il. St'kil 
cisidir. 



1 1 ) Hg(OAo 2f THF-H 2 Q (2)NaBH„OH 




HO 



CH,CO,H 



3 UU 2' 





THP : BH., 




Hidrasyon 
Ma rko vn i kov 

(Altboiiim 11.5) 

(""^ stereokimyanin belirsiz 
oldugu anlamina gelir) 



Hidrojenin sin katilmasi 

(Altbdlumler 11.6 ve 11.7) 



H.O, /\ Hidrasyon 

— - — - — ^ <^ ^s sin katilma 

OH" \Me H/ (Altboliimler 11.6 ve 11.7) 

w 



H 



OH 



Eger ikili bagin sin hidroksillemesini gercekle§tirmek istersek, ya KMnO/tin so- 
guk bazik ^ozeltisini veya Os0 4 ile tepkimeyi izleyen NaHSO, muamelesini kullaninz 
(Altboliim 8.10). Bu iki yontemden sonuncusu tercih edilebilir; ciinkii KMn0 4 , alkeni 
a§iri yiikseltgeyerek ikili bagm boliinmesine de yol acabilir. 

Bir ikili bagin anti hidroksillenmesi. alkeni once bir "epokside* d6nti§turmek ve 
ardindan ash katalizli hidroliz uygulamakla gerceklesjirilir (Altbbluni 11.19). 

Bu tepkimelerin cogunun esjllikleri §ekil 8.3 ve 1 1.7'de verilmi§tir. 



* 

"Izopropanol" ve "ter-biitanol" gibi adlann kullanilmasmdaki yanli§Lik nedir? -< Problem I I.I 

1L1 These names mix two systems of nomenclature (radicofunctional and substitutive: see 
Section 4.3F). The proper names are: isopropyl alcohol (radicofunctional) or 2-propanol 
(substitutive), and /m- butyl alcohol (radicofunctional) and 2-methyi-2-propano! (substi- 
tutive). Names with mixed systems of nomenclature should not be used. 

Problem 11.2 > Molekul formiilleri (a) C 3 H 8 ve (b) C 4 H, O olan turn alkollerin vc elerlerin bag- 

9izgi formullerini yaziniz ve adlandirmiz. 



11.2 (a) 






1-Propanol 
(Propyl alcohol) 



OH 

2-Propanol 
(Isopropyl alcohol) 



Methoxyethane 
(Ethyl methyl ether) 

OH 



(b) 






OH 



1-Butanol 
(Butyl alcohol) 



2-Methyl-l-propanol 2-Butanol 2-Methyl-2-propanol 
(Isobutyl alcohol) (jeoButyl alcohol) (terf-Butyl alcohol) 






1-Methoxypropane 
(Methyl propyl ether) 



6 

Ethoxyethaae 2-Methoxypropane 
(Diethyl ether) (Isopropyl methyl ether) 



Problem I 1 .3 ► 1,2-Propandiol ve 1,3-propandioliin (sirasiyla propilen glikol ve trimetilen glikol, 

bkz. (Jizelge 1 1.2) kaynama noktalan biitil alkollerin ve hatta molekul kutleleri yak- 
la§ik aym olan turn diger bile§iklerin kaynama noktalarmdan daha yiiksektir. Bu du- 
rumu nasil a9iklarsiniz? 

11.3 The presence of two - OH groups in each molecule of 1,2-propanediol and ^-propane- 
diol allows their molecules to form more hydrogen bonds. Greater hydrogen-bond for- 
mation means that the molecules of 1 .2-propanediol and 1 ,3-propanediol are more highly 
associated, and. consequently, their boiling points are higher. 

Problem I 1 .4 ► A§agidaki alkenleren as it- katalizli su kalilmasindan hangi uriinler olugur? 

(a) Eten (c) 2-Metilpropen 

(b) Propen (d) 2-Metil-l-biiten 







(a) CH,CH,OH 



CH 



(c) CH3C-OH 



CH 3 
(d)CHXCH,CH 



1 
OH 



(b) CH3CHCH3 

OH ^ 

Problem I 1 .5 ► 3,3-Dimetil-l-biitcnin sulu siilfiirik asitle tepkimeye sokulmasi, 33-dimelil-2-biita- 

nol eldesi icin ba§anli bir yontem degildir; ctinkii izomerik bile§ik ana Ciriin olarak 
olu§ur. Bu izomerik bile§ik nedir ve nasil olu^ur? 

11.5 A rearrangement takes place. 



CH- 



CH 



i-CH£Sl 



CH 




CE 



> CH 



3 \.~* 



CH 



CH. 




H 



CH<-t — CH-CH, 

3 I I 3 

CH3 CH 3 



:OH 2 



> CH 



*t 



■CH-CH 
I 



CH3 CH 3 



1,2-methanide 
shift 



:GH 2 



> 



OH 



CH 



3 Y 



I 



CH 

I 



-CH. 



CH-j CH 3 



2 t 3-Dirnethyl-2-butanol 
(major product) 



Uygun bir alkenden ba§layarak, a§agidaki alkollerin oksiciva katilmasi-civa ayril 

masi tepkimesiyle sentezinin turn basamaklanni gosteriniz. 

(a) fer-Btttilalkol (b) Izopropil alkol (c) 2-Metil-2-biitanol 



*< Problem I i.6 



CH, 

I 3 
11.6 (a) CH 3 C=CH 2 



Hg(OAc) z 
THF*H 7 



CH, 

I 
CH 3 — C— CH 2 HgOAc 



NaBH 4 
OH~ 



OH 



CH, 
CH 3 — C— CH 



OH 



(b) CH 3 CH=CH 2 



Hg(QAc) 2 
THF-H-,0 



NaBH 4 

CH 3 CHCH 2 HgOAc * 



(c) CH 3 C=CHCH 3 



Hg(OAc) 2 
THF-H 2 



CH 



3 



OH 

HO HgOAc 

I I 
CH,C— CHCH, 

I 
CH, 



NaBH 
OH~ 



Bir alken; bir alkol (ROH) iceren THF'de civa(II) trifloroasetatla tepkimeye sokuldu- 
gunda, bir (alkoksialkil)ci va bile§igi meydana gelir. Bu iirun NaBtyOH- ile etkile§- 
tirildiginde bir eter olu^ur. Toplam sure? gozucii ve civa katilmasi (solvomerkurasyon) 
- civa aynlmasi (demerkiirasyon) olarak adlandinhr. 



CH,CHCH, 

I 
OH 

OH 

I 
CH 3 CCH 2 CH 3 



CH 



Problem I 1.7 



^ / Hg(0 2 CCF 3 ) 2 /THF-ROH 

/ \ goziicii ve civa katilmasi 



Aiken 



RO 

I I 
— C— C— 

I I 

Hg0 2 CCF 3 

(Alkoksialkil)civa(II) 
trifloroasetat 



RO 



NaBH v OH" 

civa aynlmasi 



c— c 



H 



Eter 



(a) Bu eter sentezinin 90ZUCU ve civa katilmasi basamaginin olasi mekanizmasini acik- 
layiniz. (b) Qoziicu ve civa katilmasi - civa aynlmasi iflemini, ter-biitil metil eter eide 
etmek icin nasil uygulayacaginizi gosteriniz. 



«\/ 9 





\ / 



O 




.. 






1L7 (a) C=C + +HgOCCF 



3 



1 5 + I 

> -c— c- „ - 

\ V 

^HgO&F 



R-O-H 




3 




HgO(XF 3 



RO 






-H* 




1 11 

HgOCCF 3 



o 

CH, n 

I 3 Hg(OCCF 3 ), 

PIT £* pTT ± > 

solvomercuration 



CH 3 

ch 3 -<|:-ch, 



HgOCCF. 



NaBH 4 /OH~ ^ 
demercufation 



OCH 3 

CH 3 

CHXCH, 

3 I 3 

OCH, 



Hg + CF3COO' 



Problem I 1.8 



Uygun bir alkenden ba§layarak, (a) tributilboran (b) triizobiitilboran ve (c) tr'i-sek- 
butilboran sentezini a9iklaymiz; (d) 1-Metilsikloheksenin hidroborasyommun ste- 
reokimyasini gosteriniz. 



11.8 (a) 3 CH 3 CH 2 CH=CH ; 



THF: BH 



3 



> (CH 3 CH 2 CH 2 CH 2 ) 3 B 



CH 



(b) 3 CH 



1 J 
j — C — CrL> 



THF: BH, 



(CH3CHCHO3B 






(c) 3 CH 3 CH = 



CHCH, *> 



CH 3 
(CH 3 CH 2 <*H)jB 






(d) 3 




THF J BH 



a 



syn addition 
and Markovnikov 




+ enantiomec 



Problem II .9 ► 2-Metil-2-biiten gibi sterik engelli bir alken, THF:BH, ile etkilestirildiginde, bir tri- 

alkilboran yerine bir dialkilboran meydana gelir. Eger iki mol 2-metil-2-biiten 1 mol 
BH 3 'e katilirsa "disiamilboran" olarak da bilinen bir iirun olu§ur. Yapisini goste- 
riniz. Disiamilboran, sterik engelli boranlann gerekli oldugu sentezlerde yararh bir 
reaktiftir. ("D/-sekonder-/zo-am/7"den gelen "disiamil" adi hi9 sistematik olmayan 
ve kabul gormeyen bir addir. "Amil" adi, be§ karbonlu alkil grubunun eski yaygin 
adidir.) 



11.9 



CH 3 
CH 3 C=CHCH 3 







> 



CH 
CH 3 CH 





Disiamylborane 



Problem 11.10 V Uygun bir alkenle ba§layarak a§agidaki alkolleri. hidroborasyon-yiikseltgeme lep 

kimesiyle nasil elde edecesinizi s;6steriniz. 

(a) 1-Pentanol 

(b) 2-Metil-l-pentanol 

(c) 3-Metil-2-penianol 

(d) 2-Metil-3-pentanol 

(e) /m/js-2-Metilsiklobiitanol 

(1) THF : BH, 
11.10 (a) CH 3 CH 2 CH 2 CH=CH 2 

1-Pemene 



(2) UM, OH 



CH 3 CH 2 CH 2 CH 2 CH 2 0H 



M CH 3 CH,CH 2 C=CH 2 



(l)THF:BH, 
(2) H 2 0,, OH 



CH 3 

2-Methyl-l-pentene 



CH,CH 7 CH,CPICH,OH 

CH, 



OH 



(c) CH 3 CH 2 C=CHCH 3 



(1)THF:BH, 
(2) H 2 2 , OH 



CH 3 CH 2 CHCHCH 3 



CH 



3 



CH 



3-Methyl-2-pentene 



(cl) 



CH 3 Cf=CHCH 2 CH 

CH 3 
2 -Methyl-2-pentene 



(1)THF:BH, 



(2) H 2 2 , OH 



OH 

I 
CH 3 CHCHCH,CH 3 



CH 



3 



(e) 




CH 



(1)THF:BH 3 



3 (2) H 2 2 , OH 
l-Methyicyclobutene 




4- enantiomer 



Gerekli herhangi bir alkenden (veya sikloalkenden) ba§layarak ve elinizde doteryo- 
asetik asit (CH 3 C0 2 D) bulundugunu varsayarak, a§agidaki doteryumla t§aretlenmi§ 
bile§iklerin sentezlerini tasarlayiniz. 



Problem I 1. 1 I 



(a) (CH 3 ) 2 CHCH 2 CH 2 D (b) (CH 3 ) 2 CHCHDCH, (c) 




CH 



3 



(+ enantiyomer) 



D 



(d) Yine elinizde THF:BD 3 ve CH 3 C0 2 T bulundugunu varsayarak a§agidaki bile 
§ik i9in bir sentez oneriniz. 

D 



1+ L T 



CH 



( + enantiyomer) 



H 



11.11 (a) 3CH 5 CHCH=CH 2 

CH 3 
3 CHXHCH.CH.D 



THF:BH 3 



CH,CHCH,CH, 

CH, 




CH 3 C0 2 D 



(c) 



(d) 



(b) CH 3 C=CHCH 3 

CH 3 

CHXHCHDCH, 
3 I y 



THF:BH 3 



CH 



3 




THF:BH 




H y^rj (+ enantiomer) 



THF: BD, 




— B — 
I 
CJHLCH ~C H 
3 ! 
CH, 



CH,CO,D 
CH 3 — — ^> 




, i > CH,CO,D 

(+ enantiomer) — ' " > 




CH 3 CO,T 



> 



(+ enantiomer) 



(+ enantiomer) 



A§agida verilen bile§iklerin cozeltilerine etanol katildiginda meydana gelebilecek < Problem 11.12 
(eger olursa) asit-baz tepkimelerinin e§itliklerini yaziniz. Her tepkimedeki kuvvetli 
asit ve kuvvetli bazi i§aretleyiniz. (a) Sodyum amit (b) Sodyum etiniir ve (c) Sod- 
yum asetat (Qizelge 3.1'i inceleyiniz). 



11.12 (a) 



CH 3 CH 2 OH 

Stronger 
acid 



+ 



NaKFt, 

Stronger 
base 



CH 3 CH 2 ONa 

Weaker 
base 



+ NH 3 

Weaker 
acid 



(b) CH 3 CH 2 OH + HC=CNa 



^^(c) CH 3 CH 2 OH + 



NaOAc 

Weaker 
base 




CH 3 CH 2 ONa + HC=CH 



CH 3 CH 2 ONa + HOAc 

Stronger Stronger 

base acid 



acid 

Problem 11.13 > Bir izotopla i§aretlenmi§ bir alkol kullanaTak, alkil siilfonat olu§umunda alkoliin 

C — O baginm bolunmedigini gosteren bir deney oneriniz. 

11.13 Use an alcohol containing labeled oxygen. If all of the label appears in the sulfonate es- 
ter, then one can conclude that the alcohol C-0 bond does not break during the reaction: 



R—O-H + R~S0 2 C1 



base 



\ 



(-HC1) 



> R-^O-SCVR' 






Uygun sulfonik asit ve PC1 5 veya uygun siilfonil kloriirlerle basjayarak (a) metil/7- *< Problem 11.14 
toluensiilfonat (b) izobiitil mctansiilfonat ve (c) ter-b\Xti\ metansulfonati nasi I elde 



edebileceginizi gosteriniz. 



11.14 (a) H 3 C 




SO,OH 



PC1 5 



(-POCl 3 , -HCl) 




SO,CI 



CH 3 OH 



base (- HCl) 




)V-S0 2 OCH 3 



(b) CH 3 S0 2 OH 



PCI 



(-POCi 3 , -HCl) 



Cft,SO,Cl 



(CH 3 ) 2 CHCH 2 OH 



base (-HCl) 



CH 3 S0 2 OCH 2 CH(CH 3 ) 2 



(c) CH 3 SO,Cl ! CH3 1 3 ^> CH 3 S0 2 OC(CH 3 ) 3 



Problem I 1.15 



base (-HC1) 



V (a) (/?)-2-BUtanol bir tosilata donusturQldiigunde ve (b) bu tosilat S N 2 yoluyla hid- 
roksit iyonuyla tepkimeye girdiginde. (c) c/5-4-metilsikloheksanol tosilata donu§tu- 
riiliip, bu tosilat LiCl ile (uygun bir coziiciide) tepkimeye sokularak 
frtf/w-l-kloro-4-metilsikloheksan olusturuldugunda, olusan uriinlerin konfigurasyon- 
lanni belirtiniz. Bu basamaklann steTeokimyasini aciklayimz. 






11.15 (a) 



(c) 



3 \ 

Him"C— OH 
/ 

(fl)-2-Butanol 



+ TsCl 



retention 



(-HC1) 



> 



H 3 C X 

Hn«"C— OTs 

J 
H 5 C 2 



( b ) HO 




-OTs 



inversion 



S N 2 



> 



/CH 3 

HO-C-««H 

V 

C 2 H 5 



+ 



OTs 




TsCl 



retention 



H 3 C OH 

m-4-Methyl- 
cyclohexanol 




a 




inversion 
OTs H 3 C 

rrfl72>l-Chloro-4- 
methylcyclohexane 



(a) Uctinctil alkollerin HX ile ikincil alkollerden daha hizh tepkime vermesini na- ^ Problem 11.16 
sil acjklarsimz? (b) Mcianoliin HX ile bir birincil alkolden daha hizli tepkime ver- 
mesini nasil aciklarsiniz? 

1 1.16 (a) Tertiary alcohols react faster than secondary alcohols because they form more stable 
carbocations; that is, 3° rather than 2°: 



CH 

I 



3 



CH-C 



3 



■O-H 

I 



CH 3 -<- 



CH 



+ 



H 2 



CH 3 H 



CH 




(b) CH 3 OH reacts faster than 1° alcohols because it offers less hindrance to S N 2 attack. 
(Recall that CH 3 OH and 1° alcohols must react through an S N 2 mechanism.) 



3-Metil-2-butanol (a§agi tepkimeye bakiniz) HBr ile tek iirun olarak 2-bromo-2-rne- 
tilbutani verir. Tepkimcnin mekanizmasim aciklayimz. 



Problem 11.17 



CH, 



CH.CHCHCH, -^-^ 



OH 
3-Metil-2-biitanol 



CH 



CH,CCH : CH, 



Br 

2-Bromo-2-metilbiitan 



CH 3 <^ H 3 

H.17 CH3CHCHCH3 + HBr ^=^ CH3CHCHCH3 * Br 



OH + OH 2 



-H,0 



v 



CH CH 3 * CH 3 

CH 3 icH 2 CH 3 -JC CHjCCH^, *J^£ CH 3 CHCHCH 3 
tdj. shift 

Problem 11.13 > Alkil gruplanndan birinin w-biitil, digerinin bir birincil alkil grubu oldugu simet- 

rik olmayan bir eter bilesjginin sentezi, bu konuda yukanda soylediklerimizin di§in- 
dadir. Bu sentez. oda sicakliginda birincil alkol ve H 2 S0 4 kan§imma ter-butil alkoliin 
ilave edilmesiyle ba^anlabilir. Bu tepkime igin olasi bir mekanizmaonerinizi ve bu- 
nun neden ba^anli oldugunu aciklaymiz. 

l" 3 H* l\ *&. i" 3 R-CH M 

11.18 (a) CH3-C-OH -K> CHj-C-CHj > CH 3 -C + ()0 only) > 

CH 3 CH 3 . CHj 

CKHE — &-R ~^> CHr-i-O-R 
3 I I 3 I 

CH 3 H CH 3 

This reaction succeeds because a 3° carbocation is much more stable than a ^car- 
bocation. Consequently, mixing the 1° alcohol and H 2 S0 4 does not lead to formation of 
appreciable amounts of a 1° carbocation. However, when the 3° alcohol is added, it is 
rapidly converted to a 3° carbocation, which then reacts with the 1° alcohol that is present 
in the mixture. 
(a) Williamson senteziyle izopropil metil eter elde edilmesine iliskin iki yontem ta- *< Problem 11.19 
sarlaymiz. (b) Bu yontem lerden birisi cok daha yuksek verimle eter elde edilmesini 
saglar. Bunlardan hangisinin daha iyi yontem oldugunu belirtiniz ve nedenini acikla- 
yimz. 

11.19 (a) (1) CH 3 CHO~Na + + CH 3 -L > CH 3 CHO-CH 3 + L + Na + 

(L = X, OS0 2 R, orOS0 2 OR) 

(2) CH3O' + CH 3 -^H-L ** CH 3 0-^HCH 3 * L 

(L = X, OS0 2 R, or OS0 2 OR) 

(b) Both methods involve S N 2 reactions. Therefore, method (1) is better because substi- 
tution takes place at an unhindered methyl carbon atom. In method (2) where substitution 
must take place at a relatively hindered secondary carbon atom, the reaction would be ac- 
companied by considerable elimination. . v 




2-Etoksi-l-fenilpropanina5|agidag6sterilenikiaynsentezi.optik9evirmelerizitolan < Problem I 1.20 
iirtinler verir. 

C A CH : CHCH 5 JU PgJ -^ C^CHXHCH, 

OH + H 2 QCft 

[*] = +33,0° [of] = +23,5° 

I TsCI/ba? (Ts = /Moiuensiilfonil. Allboliim 1 1. 10) 
C\H,OH 

C 6 H 3 CH 2 CHCH, -„ > C 6 H,CHXHCH, + KOTs 

OTs OC 2 H 5 

|«j = -19,9° 

Bu sonucu nasil aeiklarsiniz? 

11.20 Reaction of the alcohol with K and then of the resulting salt with C 2 H 5 Br does not break 
bonds to the stereocenter, and these reactions therefore occur with retention of configu- 
ration at the stereocenter. 

Reaction of the tosylate, C 6 H 3 CH 2 CHCH 3 , with C 2 H 5 OH in K 2 C0 5 solution, however, 

OTs 

is an S N 2 reaction that takes place at the stereocenter and thus it occurs with inversion at 
the stereocenter. 

Problem 11.21 ^ 4-Kloro- 1 -biitanol ve sulu sodyum hidroksitin tepkimesinden tetrahidrofuranin (THF) 

oIu§umunun mekanizmasini yaziniz. 

CH 2 -CH 2 QH - CH ~CH 2 CH 2 ~CH 2 

11.21 CI— CH 2 CH 2 < > CI-CH 2 CH 2 > CH 2 CH 2 + CI 

| O 

OH \ — :0:" 

• '■ *'* + H 2 

Problem I 1.22 >• Epoksitler, halohidrinlerin sulu bazla tepkimesinden elde edilebilirler. Ornegin 

C1CH 2 CH 2 0H ile sodyum hidroksit cozeltisinin etkile§tirilmesinden etilen oksit el- 
de edilir. (a) Bu tepkime icin bir mekanizma oneriniz. (b) //Y?w.s-2-Klorosikloheksa- 
nol, sodyum hidroksitle hemen tepkimeye girerek, sikloheksen oksiti olu§turur. 
c/j-2-Klorosikloheksanol ise tepkime vermez. Bu farki nasil aeiklarsiniz? 

11.22 (a) HO" + H0CH 2 -CH 2 -C1 ++ Hfl + "O-CH-CH^Cl — 



G 

H.C-CH-, + Cl' 



ffi) The — O: group must displace the CV from the backside, 




CI 

f/wis-2-Chlorocyclohexanol 




OH w m —-^s ^ YT m 

epoxide 



Backside attack is not possible with the cis isomer (below); therefore, it 
form an epoxide. 



not 




c/>2-Chlorocyclohexanol 



Problem 11.23 ► (a) Bir birincil alkol ve izobiitilenden rer-butil eter olu§umu mekanizmasi, Problem 

11.18'de tarti§ilana benzemektedir. Bir mekanizma oneriniz. (b) Koruyucu ter-biitil 
grubunun 90k kolay uzakla§tinlmasina etkiyen etken nedir? (Altboliim 11.16'da da 
goriilecegi gibi, diger eterlerin bolunebilmesi i$in 90k daha zorlayici ko§ullar gere- 
kir.) (c) Koruyucu /er-biitil grubunun uzakla§tinlmasina ili§kin bir mekanizma one- 
riniz. 



CH. 



11.23 (a) CHf 



t 



H* 



CH 

I '" 

CH r C + 



CH- 



CH- 



R-OH 



> CH 



Jl—b 



R 



-w 



> CHr-C-OR 



CH. 



k 



CH 3 H 



C L H. 



(b) The rm-buryl group is easily removed because, in acid, it is easily converted to a rel- 
atively stable, tertiary carbocation. 



CH 3 
(c) CFL-C-O-R 



CH 



FT 



3 



> CH,- 



A 



c 

I 



6-R 



I 



:h 



CH, H 



CH. 

CH,-C + 

1 

CH 



+ HOR 



CH. 



CH 



,-i 



CH,-C-OH < 



-K 



CH 






CH 



CH, 



H,0 



-H* 



CH 



> CH 



C 

CH 



Problem 1 1.24 



11.24 (a) 



CH3O 



Bir eter, soguk deri§ik HI ile etkile.$tirildiginde. a§agidakt gibi bir boliinme olur. 

R— O— R + HI * ROH + RI 

Kan§iketerlerkullanildiginda, olu§an alkol vc alkil halojeniir, alkil gruplannin ozel- 
ligine baglidir. A§agidaki gozlemleri aciklayiniz. (a) (/?)-2-Metoksibiitan tepkime- 
ye girdiginde. iiriinler metil iyodiir ve (7?)-2-butanoldur. (b) /er-Butil metil eter 
tepkimeye girdigindeyse iiriinler metanol ve ter-butil iyodiirdiir. 

H 
/ 

v'"iCH 



H 

^"CH 3 
CR.CH. 



+ HI 



> r + CH 



5 




A 



V —3 

CHXH 



l 2 



ICE 



/ 



H 



+ ho-Cm (!ICH3 

CH.CH. 



S N 2 attack of I" occurs at the methyl carbon atom because it is less hindered: 
therefore, the bond between the sec-butyl group and the oxygen is not broken. 



(b) CH 3 -0-C(CH,), + HI 



* CHi-0-C(CH,), + I 




l 

H 



3 '3 



CH _ ^^3 

CH,OH + CHHdl -*-> CHr-C— I 

CH 



l 3 v 



CH 



3 



In this reaction the much more stable rerr-butyl cation is produced. It then combines 
with T to form rm-butyl iodide. 



A^agidaki her bir iiriin igin bir yapi oneriniz. 



< Problem I 1.25 



HA 



(a) Oksiran CH 0H » C^H s 2 (Melil Sellosolv olarak bilinen bir endiistriyel 9ozuctt) 



HA 



(b) Oksiran CH , n . li0H » C 4 H„,0 : (Etil Sellosolv) 

KI 

(c) Oksiran — * C,H 4 IO 

NH 

<d) Oksiran — * C 2 H 7 NO 

CH, 
(e) Oksiran CHQH — Kr 3 H 8 0, 



H 



+0— CH 



3 



TTA )f C\\ OH 

11.25 (a) HX-CH, > HX-CH, > " > CH,-CH 2 

3 \/ " \/ " \ ~ 



O 



o 



OH 



H 



r\ 



r* HOCH 2 CH,OCH 3 
Methyl Cellosolve 



(b) An analogous reaction yields ethyl cellosolve, HOCH 2 CH 2 OCH 2 CH 3 . 



(c) H 7 C-CH 2 

" \/ 
O 




i - * 

0" 



H,0 



HOCH CH-J 4- OH 




(d) H,C— CH 7 
■ \/ " 
O 



NH 3 + 



:NH 



*9* CH 7 CH ? 



O 



OCH 



CH 3 



P> HOCH,CH,NH 7 

■** m *** 



CH7CH9 



CH3OH 



HOCH,CH 2 OCH 3 + CH 3 



(e) H 2 C— CH 7 

1 \/ ■ 
O 

roblem 11.26 > 2,2-Dimetiloksiran, H 2 C— C(CH 3 ) 2 , metanolde sodyum metoksitle etkile§tirildi 

O 

ginde ba§hca l-metoksi-2-metil-2-propanol verir. Bu sonucu nasil a9iklarsimz? 



11.26 [the reaction is an S N 2 reaction, and thus nucleophilic attack takes place much more 
rapidly at the primary carbon atom than at the more hindered secondary carbon atom. 



CH 



3 



CH-iC '— — "CHa 

3 \ / 2 




CH 3 







CH 3 
> CH 3 CCH 2 OCH 3 

OH 



CHnOH 



Major 
product 




CH3O 



slow 



CH30H 



> CH. 



CH 3 
OCH, 



OH 



Minor 
product 



Problem 11.27 



► Sodyum etoksit, I'de yildizla gosterilen 14 C ile etiketlenmi§ l-(klorometil)oksiran 
la tepkimeye girdiginde, ana iiriin, H'deki gibi etiketi ta§ryan bir epoksittir. Bu tep 
kime icin bir aciklama getiriniz. 



CI— CH 



* NaOCH, „ TT ___ 

CH— CH, ^> CH,— CH 

\ / \ / 

O 



CH. 



OC 2 H 5 



II 



l-(KIorometil)oksiran 
(epiklorohidrin) 



11,27 Ethoxide ion attacks the epoxide ring at the primary carbon because it is less hindered, 
and the following reactions take place. 



C1-CH 2 -CH— CH^ + 0C,H. 

\ A 
O^ 



. 



> Cl-CHj-CH-CHjOCjttj 






> H 2 C— CH-CI^OCjHj 



Problem 11.13 ► ftY//?s-1.2-Siklopeniandioliin enantiyomerik §eklinin nasil meydana geldigini goste 

ren, daha once verilmi§ mekanizmaya benzer, bir mekanizma tasarlayiniz. 

H,0: 



11.28 




* H3O 




> 




-H* 



> 




§ekil 1 1.5'te gosterildigi gibi CH 3 (CH 2 ) 6 CH 2 CI ilc siyaniir iyonunun faz transfer ka- ^ Problem I 1 .29 
talizli tepkimesinin nasi] meydana geldigini gdstcrcn bir §ema diizenleyiniz. Orga- 
nik fazda hangi iyonun, su fazinda hangi iyonunun bulundugunu ve hangisinin bir 
fazdan digerine gectigini gosterirken emin olunuz. 



11.29 



Na + CN 



_~\ 



r 



V 



Na + Cl 



+ 



R 4 N + Cl ' i 



If 



R 4 N + CI " 
+ 
CH,{CH 2 ) 7 CN 



..R^CN 
A 



V 



-+. 



R 4 N"CN 



CH 3 (CH 2 ) 7 C1 



Aqueous 
phase 



Organic 

phase 

(decane) 



Problem 11.30 ^ (a) 15-crown-5 ve (b) 12-crown-4'un yapilarini yaziniz. 



11.30 (a) 




(b) 



o 



0" 
\ / I2-Crown-4 



15-Crown-5 



11.31 A§agidaki alkollerin IUPAC adlarim yaziniz 
(a) (CH 3 ) 3 CCH 2 CH 2 OH 



CH, 

(b) CH,=CHCH,CHOH 

(c) HOCH,CHCH,CH,OH 



(e) 



CH 



(f) 



(d) C f ,H,CH 2 CH 2 OH 
11.31 (a) 3,3-Dimethyl-l-butanol 

(b) 4-Penten-2-ol 

(c) 2-Methyl- 1 ,4-butanedio! 



- 



(d) 2-Phenylethanol 

(e) l-MethyI-2-cyclopenten-l-ol 

(f) m-3-Methykyclohexanol 








11.32 A§agida verilenlerin her birinin yapi fomuillerini yaziniz. 

(a) (Z)-2-Btlten- 1 -ol (f ) Tetrahidrofrun 

(b) (/?)- 1 ,2.4-Butantriol (g) 2-Etoksipentan 

(c) (l/U/?)-l,2-Siklopentandiol (h) Etil fenil eter 

(d) 1-Etilsiklobtitanol (i) Diizopropil eter 

(e) 2-Kloro-3-heksin-l-ol (j) 2-Etoksietanol 



, 4 H,C CH 2 OH 

11.32 (a) C=C v 

H H 



(b) 



HOCH 2 CH 2 ^ 0H 



HOCH 



/ 



C-mijj 



2 



(C) 




(d) 




CH 2 CH 3 



(e) CH 3 CHjC =CCHCH 2 OH 

CI 



(i) 



• 



(g) CH 3 CHCH 2 CH 2 CH 3 

OCH 2 CH 3 



CH 

i 
CH 3 CH 



CH 



-o-i 



3 



O-CHCH 



3 



(f) HjC CH 



J 



2 



^v . CH 2 







(h) CH 3 CH 2 - 




(j) C^CH-O-CH^CJ^OH 



1 1.33 A§agida verilenlerin her birinden ba§layarak 1-blitanolun en kolay yoldan sente 
zini tasarlayiniz. 
(a) 1-Buten (b) 1-Klorobiitan (c) 2-Klorobutan (d) 1-BUtin 



TJTP ■ gj^[ 

11.33 (a) CH 3 CH 2 CH=CH 2 , t ,..,_^_^ > (CH 3 CH 2 CH 2 CH 2 ) 3 B 



H 2 2 /OH" 
(oxidation) 

(b) CHXH,CH,CK,C1 



(hydroboration) 



CH 3 CH 2 CH 2 CH 2 OH 



OH 



p^ CH 3 CH^CH2CH-jOH 



(CK,) 3 COK/(CH) 3 COH . ,.,„ ,_ TT ,„„ „ TT 

(c) CH 3 CH,CHCH 3 1 -^ ^-^ ► CH 3 CH,CH=CH 2 

CI 

HBr OH* 

ROQR > CH 3 CH 2 CH 2 CH 2 Br ► CH 3 CH 2 CH 2 CH 2 OH 

H 

(d) CH 3 CH 2 C=CH N . B ' > CH 3 CH,CH=CH 2 



[as in (a)] 



> CH 3 CH 2 CH 2 CH 2 OH 



11.34 1-BromobLitanin a^agida verilenlerden nasil elde edebileceginizi gosteriniz. 

(a) 2-Butanol, CH 3 CH 2 CHOCH 3 (c) 1-Buten 

(b) 1-Butanol, CH 3 CH 2 CH 2 CH : OH (d) 1-Butin 



11.34 (a) 3 CH,CH,CHCH 



6 



I + PBf 3 



> 3 CH 3 CH 2 CHCH 3 * H 3 P0 3 



H 



I 
Br 



(b) CH 3 CH 2 CH 2 CH 2 OH 



PBr 



$r CH 3 CH 2 CH2CH 2 Br 



HDBr 



CHjCHjCH-a^ (no peroxidcs) 



(CH 3 ) 3 COK 
(CH 3 ) 3 COH 



> CH 3 CH 2 CHCH 3 

Br 



(c) See (b) above. 






II: 



(d) CH 3 CH 2 C=CH Ni2B(P „ 2 ) 



► CH,CILCH=CH, 



HBr 



(no peroxides) 



CH 3 CH 2 CHCH 

Br 



11.35 A§agidaki donugumleri nasil yapabileceginizi gosteriniz. 

(a) Sikloheksanol — ► klorosikloheksan 

(b) Sikloheksen * klorosikloheksan 

(c) 1-Metilsikloheksen > 1-bromo-l-metil-sikloheksan 

(d) 1-Metilsikloheksen — ► r/*a/7s-2-metilsikloheksanol 

(e) 1-Bromo-l-metilsikloheksan — ► sikloheksilmetanol 



1135 (a) 




S0C1, 




SO, + HC1 



(b) 




(c) 



(d) 



(e) 



+ HC1 







Br 





HBr 



(no peroxides) 



(l)THF.'BH; 
(2) H 3 2l OH" 




CH 3 r-BuOK 
f-BuOH 




-f* enantiomer 



(1)THF:BH 3 
(2) H,0 lf OH" 





11.36 1-Butanoliin a§agidaki reaktiflerin her biriyle etkile§tirilmesi sonucunda olu§a- 
cak bilesjklerin yapilanni ve kabul edilebilir adlanni yazimz. 



(a) Sodyum hidriir 

(b) Sodyum hidriir, daha sonra 
1-bromopropan 

(c) Metansulfonil kloriir ve baz 

(d) p-Toluen siilfonil kloriir 

(e) (c) iirunii, sonra sodyum metoksit 

(f) (d) iiriiniU sonra KI 



(g) Fosfor tri kloriir 

(h) Tiyonil kloriir 

(i) Sulfurik asit, 140° C'da 

(j) Deri§ik HBr ile geri sogutucu 

altinda kaynatma 
(k) ter-biitilklorodimetilsilan 
(I) (k) iiriinu, sonra floriir iyonu 



11.36 (a) CH,CH,CH,CH,ONa Sodium butoxide 



(b) CH 3 CH 2 CH 2 CH 2 OCH,CH 2 CH 3 Butyl propyl ether 

(c) CH 3 S0 2 OCH 2 CH 2 CH,CH 3 Butyl mesylate 




(d) H 3 C^()^-S0 2 OCH 2 CH 2 CH 2 CH3 Butyl tosylate 

(e) CH 3 OCH 2 CH 2 CH 2 CH 3 1-Methoxybutane 

(f) CH 3 CH 2 CH 2 CH 2 I Butyl iodide 

(g) CH 3 CH 2 CH 2 CH 2 Ci Butyl chloride 
(h) same as (g) ' : 

(i) CH 3 CH 2 CH 2 CH 2 OCH 2 CH 2 CH 2 CH 3 Dibutyl ether 

(j) CH 3 CH 2 CH 2 CH 2 Br Butyl bromide . 

CH, 

I 3 
(k) CH 3 CH 2 CH,CH 2 0— Si— C(CH 3 ) 3 Butyl rw-butyldimethylsilyl ether 



CH 3 
(1) CH 3 CH 2 CH 2 CH 2 OH 1-Butanol 

11.37 2-Biitanoliin, Problem 11.36'da verilen reaktiflerin her biriyle etkilestirilmesiyle 
olusabilecek bile§iklerin yapilanni ve adlanni yaziniz. 

CH, 
11.37 (a) CH,CH,CHONa Sodium jec-butoxide 

CH 3 
(b) CH 3 CH,CHOCH,CH 2 CH 3 jec-Butyl propyl ether 

CH 3 



(c) CH 3 S0 2 OCHCH 2 CH 3 .rec-Butyl mesylate 

(d) H,C— ((jV- SO,OCHCH,CH, sec-Buiy] tosylate 



CH 3 

(e) CHjOCHCHjCH 

(f) CH 3 CHCH 2 CH 3 

i 



• 



2-Methoxybutane 
■y<?c-Butyl iodide 



(g) CH,CHCH,CH, 

3 , 2 3 

CI 

(h) same as (g) 



sec-Butyl chloride 



(i) 



(J) 



C=C 

/ \ 

H CH- 



CHjCHCH 2 CH, 



Br 






• 



mainly, fra/i.r-2-Butene 



sec-Butyl bromide 



• 



CH 



(k) CH,CH,CHO 

'I 
CH 



Si — C(CH>), sec-Butyl ;<?;Y-butyldimethylsilyl ethei 



3 



CH 



3 



fl) CH,CH,CHCH, 

"Ah 






2-Butanol 



11.38 A§agidaki eterlerin her birinin a§in, deri§ik hidrobromik asitle geri sogutucu al 
tinda kaynatilmasiyla hangi bile§iklerin olu§abilecegini belirtiniz. 

(a) Etil metil eter (c) Tetrahidrofuran 

(b) ter-Biitil etil eter (d) 1,4-Dioksan 



11.38 (a) CH 3 Br + CH 3 CH 2 Br 



(c) Br-CH 2 CH 2 CH 2 CH,--Br 



CH 3 
(b) CH^-Br + OLCHLBr 



I 
CH 



3^**2 



(d) Br-CH 2 CH 2 — Br (2 molar equivalents) 



11.39 A§agidaki tepkimeyi agiklayan bir mekanizma yazmiz. 



H 3 C CH^ 




OH 



HA 




+ HOH 




CH 



11.39 H 3 C CH 3 



CH 




HA 






+ H,0 



3° Carbocation 
is more stable 



CH 





+ HA 



11.40 A§agidaki alkolleri elde etmek i^in, hidroborasyon-yukseltgeme i§Iemini nasil uy 
gulayabileceginizi gosteriniz. 

(a) 3,3-Dimetil- 1 -butanol (c) 2-Feniletanol 

(b) I-Heksanol (d) fra/is-2-Metilsiklopentanol 



CH 



11.40 (a) 



I 



_-CH=CH 2 + THF 
CH, 




CH 



A 



3 



3 Y CH — CHj / 3 



h 



:b 







H,0„ OH", H-,0 



CH 



P> CK-C 



-CH— CH 2 OH 



(b) 



CH,CH,CHXH,CH=CH, |'lffT,S»n » CH 3 CH 2 CH,CH 2 CH : CH 2 OH 



'2 (2)KO;,OH,H;0 






(c) 




CH=CH, 



( 1 ) THP BH 



j 



(2) KO,,OH,H,0 



> 




CH 7 CH 7 OH 



(d) 



O CHj 



(l)THB BH 



(2) H0 2 ,OH\HiO 




+ enantiomer 



H 



1 1.41 1-Metilsikloheksenin a§agidaki reaktiflerin her biriyle etkile§tirilmesi sonunda olu 
§acak uriinun uq boyutlu formiilunu yaziniz. Her bir uriindeki, doteryum ve trit 
yum atomlannin konumlanni gosteriniz. 

(a) (1) THF: BH 3 ,(2)CH 3 C0 2 T (c) (1) THF:BD 3 , (2) NaOH, H 2 2 , H 2 

(b) (1) THF:BD 3 , (2) CH 3 C0 2 D 



11.41 (a) 





(c) 




IL42 izobiitanla ba§layarak a§agidakilerin her birini nasil sentezleyebileceginizi gos- 
teriniz (Problemin daha onceki §iklarmda sentezi gosterilmi§ bir bile§igi tekrar 
sentezlemenize gerek yoktur). 



(a) ter-Butil brorniir 

(b) 2-Metilpropen 

(c) Izobiitil bromur 

(d) Izobiitil iyodiir 

(e) Izobiitil alkol (iki yoldan) 

(f) ter-Biitil alkol 

(g) Izobiitil metil etcr 



CH 



O 



(h) CH 3 CHCH 2 OCCH 3 



CH 



(i) CH 3 CHCH,CN 
CH 3 

(j) CH 3 CHCH 2 SCH 3 (iki yoldan) 
CH 3 

(k) CH 3 CCH 2 CBr 3 
Br 



11.42 (a) 



(b) 



CH 
i 



3 



CH 3 CHCH 



CH 

l 



Br 7 



1 



CH-iCCH-i 

3 l 3 

Br 



heat, /?// 



CH 3 CH 2 ONa 
CH,CH,OH 



CH^ 
CH,<^CH 



3 



1 
Br 



CH 3 
CH,C l =CH, 



CH 

I 



HBr 



(c) CH 3 C-CH 2 peroxides 



> 



CH 3 
CH 3 CHCH 2 Br 



CH 3 
(d) CH 3 CHCH 2 Br 



KI 



acetone 



CH 
I 



3 



CH 3 CHCH 2 I 



(e) 



(0 



CH 3 
CH 3 CHCH 2 Br 



or 



CH. 



OH 



CH 

l 



i 



CH,C=CH 9 



CH, 
CH 3 C — CH^ 



„ n ** CH 3 CHCH 2 OH 



(1)(BH,), 



3 >2 



(2) H^O^OH 



CH 3 

ch 3 c*hch,oh 



H,0 + , HjO 



heat 



> 



CH 3 
CHjC^CHj 

oh 



CH 3 
(g) CH 3 CHCH 2 Br 



CH,ONa 



CH 

I 



OMH* CH 3 CHCH 2 OCH 3 



(h) 



CH 3 
CH 3 CHCH 2 Br 



ft 



CH 3 CONa 

o 

CH,COH 



CH 



O 



> C^CflCHjOCCHj 



(i) 




I 






CH 3 CHCH 2 Br 



NaCN 



CH 



C 



► CH 3 CHCH 2 CN 



0) 




Crf-i Co* 

I CH SNa I 

CH 3 CHCH 2 Br J >• CHjCHCH^CH 



» 



or 



CH 
I 



• 



CH 3 C =CH 2 



CH,SH 



CH 



— 



peroxides* CH,CHCH 2 SCH 3 



d 




CH 3 C ^CHn 



CBr, 



CH 



peroxides > CH 3 CCH 2 CBr 3 



Br 



11.43 Kom§u halo alkoller (halohidrinler), epoksitlerle HX'in etkile§tirilmesiyle sentez- 
lenebilirler. (a) Bu yontemi, siklopentenden cikarak 2-klorosiklopentanol sentezin- 
de nasil uygulayabileceginizi gosteriniz. (b) Uruniin a>2-klorosiklopentanol mii 
yoksa fratfs-2-klorosiklopentanol mii olmasini bekJersiniz? Yani, — CI ve — OH'nin 
net sin katilmasini mi yoksa net anti katilmasim mi beklersiniz? Aciklayiniz. 



11.43 (a) 




+ 




HC-OOH 





+ enantiomer 



'OH 



(b) The trans product because the CI 
configuration occurs. 



H HC1 



attacks anti to the epoxide and an inversion of 



%* 





• «• 



jCU 




OH 
+ enantiomer 



1 1.44 Guve seks cekicisi E'nin (bir ttir feromon. bkz Altboliim 4.16) bir sentezi a§a- 
gida agiklanrm§tir. Sentezdeki ara uriinlerin (A-D) ve E'nin yapisim gosteriniz. 

it/1 mi I -bromo-5-metilheksan ,~ TT N NaNH-» „ .^ TT XT . 

HC=CNa rrr. ► A (C 9 H 16 ) tttt-^ B (CyH^Na) 

sivi NH 3 v iaj sivi NH 3 v lJ *■ 

1-bromodekan H 2 C fi H 5 CQ 3 H 

*L (C| 9 n 36 j KI . _, D ~ * II CLi9H 38 ; *E (C| 9 H 38 U) 



Nt 2 B(P-2) 



i 3 _ CH, 



11.44 HC=CH ,. "> HC=CNa > LH 3 CH(CH 2 ) 4 C=CH 

l *"* A(C,H I6 ) 



liq. NH, 



CH ch j 

► Wlm<m*c =CNa CH >< CtW3r » CH 3 CH(CH 2 ) 4 C =C(CH 2 ) 9 CH 3 



NaNH,_. I" 3 „_,,„ CH 3 (CH,),Br I 

9 B (C,H 15 Na) ? c ( c i« H 36) 



r w -*?« 



CH 3 ! 

H CH 3 CH(CH 2 ) 4 (CH 2 ),CH 3 . C 6 H 3 CQ 3 H 

2 > C=C 



► 



Ni,B(P-2) / \ 

H H D (C l9 H 3g ) 



^3 



CH-CH(CH 2 ) 4 /(CH 2 ) 9 CH 3 

c — c 

H V 1 E (C l9 H 38 0) 









11.45 2-Metilpropenden (izobiitilen) ba§layarak ve gerekli diger reaktifleri de kulla 
narak a§agidaki her bir bile§igin sentezini tasarlayiniz. 

(a) (CH,) 2 CHCH 2 OH (c) (CH 3 ) 2 CDCH 2 T 

(b) (CH 3 ) 2 CHCH 2 T (d) (CH 3 ) 2 CHCH 2 OCH 2 CH 3 

1145 (a) CH 3 C=CH ? d)raF:BH 3 CH <J HCH 0H 

u.«D w A 3 2 ( 2 )H 2 2 ,OH 



CH, CH 3 

l 3 (1) THP BH, W „ I * _ 

l 3 TOF: BD 3 ^ V ' / CH3CO2T Mr U T 
(c) CH 3 C=CH, *> CHjC-CHj-B ► CH 3 CCH 2 T 

D X D 

1 H3 Na ^ CH-,C H,Br w 

rh (d) CHjCHCH^OH -^ CH 3 CHCH 2 ONa — ' — — > 

CH 3 
CH 3 CHCH,-0-CH,CH 3 



11.46 



11.46 



A§agida verilen alkolleri, uygun alkenlerden ba§layarak oksiciva katilmasi-ci 
va aynlmasiyla nasil elde edebileceginizi gosteriniz. 

(a) 2-Pentanol (c) 3-Metil-3-pentanol 

(b) 1-Siklopentiletanol (d) 1-Etilsiklopentanol 

Hs(OAc), w 
(a) CH,CH,CR,CH=CH, — *> 



3 



NaBH 



OH 



CH 3 CH 2 CH 2 CHCH 3 

OH 



CH 3 CH 2 CH 2 CHCH 2 HgOAc 

OH 



• 



(b) 




(l)T Hg(OAc), 

rH=CH - ^ 



(C) CH 3 CH 



CH 
icH,CH. 



3 



(1) Hg(OAc> 



(2) NaBH, /OH 



> 







CHCH 
OH 



CH 3 

CH 3 CH,CCH 3 CH : 

OH 



» 



(d) 




CHCH 



• 



(1) Hg(OAc) 2 
(2)NaBH 4 /OH 




CH,CH 



*1 1.47 A-L Biles, iklerinin her birinin stereokimyasal forrnuliinu gosteriniz; (b) ve (g) 
sjklanndaki sorulan cevaplayiniz. 



(a) 1-Metilsiklobtiten 

OH 



B (C I2 H 16 SO,) 



(1)THF:BH 3 
(2) H 2 2 ,OH 

C (C 5 H 10 O) 



A (QH I0 O) 



TsCI 
OH" 



(b) A ve C arasindaki stereoizomerik ili§ki nedir? 

(c) B (C l2 H 16 S0 3 )-L— D (C ? H y I) 



(d) /raw^-4-Metilsikloheksanol 



MsCl 

oh- 



E (C 8 H l6 S0 3 ) 



HC^CNa 



F (€oH l4 ) 



(e) (/? )-2-BUtanol -^-* [H (C 4 H 9 ONa)] -^U J (C 5 H 12 0) 

(f) (/0-2-Butanol ^U K (C 5 H l2 S0 3 ) CH?ONa » L (C 5 H 12 0) 

(g) J ve L arasindaki stereoizomerik iliski nedir? 



*11.47 (a) A = 




„.nCH 



+ enanaomer 



B = 



OH 




„niCH- 



+ enantiomer 



OTs 



C== 



itttOnL 



'""OH 



+ enantiomer 



(b) Diastereomers 



(c) D = 




(d) E= HLC 



.,i»»CH- 



"ii 



"I 



+ enantiomer 




OMs 






• 




=cu 



H 



■> H 







. 



(e) H = CH,CH,- 



CH, 

/ 3 

ONa 



J *f CH-iCH-) 1 



CH, 

/ 3 

v""H 

OCH 



(f) K = 



CH 3 CH 2 



CH, 
J 

OMs 



L = CrLCtL) 



CH 



/ 



C 



: m "och. 



v 



H 



(g) Enantiomers 



* 11.48 Stereokimyasal yapisi A olan 3-bromo-2-butanol deri^ik HBr ile etkile§tirildi- 
ginde m^zc>-2,3-dibrornobUtani olu§turur; 3-bromo-2-biitanol B, benzer tepki- 
meyle (±)-2,3-dibromobutani meydana getirir. 1939 yihnda S. Winstein ve H 
J. Lucas tarafindan ger^eklestirilen bu klasik deneme, knmsu grup etkileri ola- 
rak adlandinlan ara§tirma serisinin ba§langic noktasidir. Bu tepkimelerin stere- 
okimyasini aciklayan rnekanizmalar oneriniz. 



Br 

\ 



CH 



c— c 



3 

H 



\ 



CH 



OH 



Br 

\ 

CH. 



H 



\ 

OH 



A 



B 



* 11.48 The reactions proceed through the formation of bromonium ions identical to those formed 
in the bromination of trans- and c/i-2-butene (see Section 8.7A). 






A 



Br 
\ 

h"7 c 

H 3 C 



CH 3 

~ H 



\ 



OH 



HBr 



Br 

Jfc 

H'"7 




" H 



H^C 



06 



Hj 



+ Br 



-H,0 



B Rl „*C 
H 3 C 



+ 

H "... C /_^,.,.' |CH 3 

Br 



H 



■ 

C 



m 



\ 



OH 




(Attack at the other carbon 
atom of the bromonium ion 
gives the same product.) 



meso-2,3-Dibromobutane 



HBr 



► 




-H,0 



> 




V^CH 





(a) 




w 




(b) . 

p. 



H 3 C 



Hn 



A 



C— C 



s 



Br 



\ 



■*•• ■ 



H'V 



H 3 C 



/ 



Br 



H 



H 





Br 



:: 



(±)-2,3-Dibromobutane 

11.49 Bir uciinciil amin (veya piridin) varligmda, bir alkolun tiyonil klorurle tepkime- 
si sonunda, OH grubunun, konfigiirasyonun devrilmesiyle CI ile yer degislirmis, 
oldugu bir uriin meydana gelir (Altboliim 1 1.14). Ancak amin olmadiginda ge- 



nellikle konfigurasyonun korundugu bir yer degi§tirme gergeklegir. Her iki du 
rumda da ayni klorosiilfit ara uriinu oIu§maktadir. Bu ara iiriiniin, konfigiiras 
yonun korundugu uriinu olu§turmasina ilijkin bir mekanizma oneriniz. 



*11.49 



11.50 




(CH 2 ), 




SOCU 




(CH 2 ) A 



OH 




-SO, 




(CH 2 ), 




1,2,3-Siklopentantriol bile§iginin olasi stereoizomerlerini yaziniz. Stereomerkez- 
leri i§aretleyiniz ve hangilerinin enantiyomer, hangilerinin diastereomer olduk- 
lanni belirtiniz, [Bazi izomerler "yalanct asimetrik merkez" iserirler; bunun iki 
konfigurasyonu mumkundtir, her biri farkh bir izomer meydana getirir, bunla- 
rm her biri ayna goriinttileriyle aynidir. Bu gibi stereoizomerier sadece yalanciasi- 
metrik merkeze bagli R, S gruplannin diizenlenme §ekliyle farklandinlabilirler. 
Bunlardan R, S'den daha oncelikli kabul edilerek, konfigurasyon rya da s ola- 
rak belirlenir, Yalanci asimetri belirlenmesinde ku9uk harflcr kullanihr.] 



Him r 



HO 





achiral 




pseudoasymmetric 




A and B are enantiomers 

A, C, and D are all diastereomers 

B, C, and D are all diastereomers 
C is meso 

D is meso 



Alkollerin Karbonil Bile§iklerinden Sentezi 

Yukseltgenme - Indirgenme ve 
Organometalik Bile§ikler 



Birorganik bile§igin karbon atomunun yiikseltgentne sayisi karbona bagli gruplara 
bakilarak bulunabilir. Hidrojenle (veya karbondan daha az elektronegatif herhangi 
bir elementle) olan bir bag, karbonun yiikseltgenme sayisina-1; oksijen, azot veya 
halojenle (veya karbondan daha elektronegatif herhangi bir elementle) olan bir bag 
karbonun yiikseltgenme sayisma +1; ba§ka bir karbonla olan bag ise etki yapar. 
Buna gore, metanda karbonun yiikseltgenme durumu -4 ve karbon dioksitte 

O 



+4'tur. (a) Bu yontemi kullanarak, metanol (CH,OH). formik asit 

O 



< Problem 12.1 



HCOH 



ve formal den itte VHCHz karbon atomlarimn yiikseltgenme durumunu tayin ediniz. 
(b) Metan, karbon dioksit, metanol. formik asit ve formaldehiti karbonun artan yuk- 

seltgenme durumuna gore siralaymiz. (c) Metanol > formaldehit tepkimesinde- 

ki yiikseltgenme durumu degisjnesi nedir? (d) Bu bir yiikseltgenme mi yoksa 
indirgenme midir? (e) Bu tepkimede. yiikseltgen olarak H 2 Cr0 4 , kullanihrsa 
H 2 Cr0 4 'teki krom Cr 1+ haline gelir. Kromun yiikseltgenme durumunda ne gibi bir 
degisjklik olmustur? 



12.1 (a) 



H 



H-C 



O-H 




Yiikseltgenme-indirg 
tepkimelerinin den kl 
mesi. Organik vuksel 
me-indirgenme 
tepkimelerinin esitlei 
iciiu bu kitabin ci\\ isi 
klavuzunda bir ydntc 
;u;ikliiiiinislii-. 



3 H = -3 
1 =+1 

■ ■ ■ Mini i^— — ^ — ■ 

Total = -2 = oxidation state of C 




H-C- O-H 



1 H = -1 
3 Q =+3 
Total = +2 = oxidation state of C 



O 



H-C-H 



2 H = -2 
2 =+2 

- 

Total = = oxidation state of C 



(b) CH 4 
-4 



CH 3 OH 
-2 



O 

H-C-H 





-O-H 



+2 



CO ; 
+4 



(c) A change from — 2 to 

(d) An oxidation, since the oxidation state increases 

(e) A reduction from +6 to -+-3 

(a) Etanoliin ve asetaldehitin her bir kaTbon atomunun yiikseltgenme durumunu belir- 
lemek igin onceki problemde aciklanan yontemi kullaniniz. (b) Etanol asetaldehite 
yukseltgendiginde bu sayilar yiikseltgenme yeri konusunda ne ifade eder? (c) Bu 
isjerni, asetaldehitin asetik asite yukseltgenmesi i^in tekrarlayiniz. 



Problem 12.2 



12.2 (a) 



r 



H 
I 
H-C 

.a 



3 H = -3 

1 C = 

Total = -3 




Total = -1 



H O 

1 IJL 
H-C-C-H 




f 
3 


_A_ 

H = 


-3 


1 


C = 







Total = -3 



1 C = 

= +2 



Total = + 1 



(b) Only the carbon atom of the - CH,OH group of ethanol undergoes a change in ox- 
idation state. The oxidation state of the carbon atom in the CH 3 - group remains un- 
changed. 



(c) 



H O 
H-C-C-OH 



- 





• 



The oxygen-bearing carbon atom increases its ox- 
idation state from +1 (in acetaldehyde) to +3 (in 
acetic acid). 



Total - -3 



3 O =+3 
Total = +3 



(a) Bir alkenin hidrojenlenmesini, bir katilma tepkimesi olarak a^klamamiza kar§in, < Problem I 2.3 
organik kimyacilar 90gu kez bunu bir "indirgeme" olarak ifade ederler. Problem 
12.1'deki yontemi goz oniine alarakbunu aciklayiniz. (b) Benzer yorumlan a§agidaki 
tepkime icin yapiniz. 



O 



CH,— C— H + H 



Ni 



CH,CH,OH 



12.3 



(a) If we consider the hydrogenation of ethene as an example, we find that the oxidation 
state of carbon decreases. Thus, because the reaction involves the addition of hydrogen, 
it is both an addition reaction and a reduction. 



H 



H H 



+ H. 



M 



> H- 



H H 

c-c 



■H 



A A 



2 H = -2 

2 C = 
Total = -2 



3 
1 



H = -3 

C = 



Total = -3 



(b) The hydrogenation of acetaldehyde is not only an addition reaction, but it is also a 
reduction because the carbon atom of the C=0 group goes from a + 1 to a - 1 oxidation 
state. The reverse reaction (the dehydrogenation of ethanol) is not only an elimination re- 
action, but also an oxidation. 



Ion-Electron Half-Reaction Method for Balancing Organic 
Oxidation-Reduction Equations 

- 

Only two simple rules are needed: 

Rule 1 Electrons (e~) together with protons (H + ) are arbitrarily considered the reducing agents 
in the half-reaction for the reduction of the oxidizing agent. Ion charges are balanced by 
adding electrons to the left-hand side. (If the reaction is run in neutral or basic solution, 
add an equal number of OH" ions to both sides of the balanced half-reaction to neutral- 
ize the H + , and show the resulting H + + OH" as H 2 OJ 

Rule 2 Water (H,0) is arbitrarily taken as the formal source of oxygen for the oxidation of the 
organic compound, producing product, protons, and electrons on the right-hand side. 
( Aaain, use OH " to neutralize H + in the balanced half-reaction in neutral or basic media.) 



EXAMPLE 1 



Write a balanced equation for the oxidation of RCH 2 OH to RC0 2 H by Cr 2 7 2 " in acid 
solution- 
Reduction half-reaction: 

Cr 2 7 2 " + H + +e~ ► 2Cr 3+ + 7H 2 

Balancing atoms and charges: 

Cr 2 7 2 " + 14H+ + 6e~ = 2Cr 3+ + 7H 2 

- 

Oxidation half- reaction: 

RCH 2 OH * H 2 = RC0 2 H + 4H + + 4e~ 

The least common multiple of a 6-electron uptake in the reduction step and a 4-e!ectron 
loss in the oxidation step is 12, so we multiply the first half-reaction by 2 and the second 
by 3, and add: 

3RCH.OH + 3H,0 + 2Cr,0 7 2 " + 28H + = 3RC0 7 H + 12H + + 4Cr 3+ + 14H,0 
Canceling common terms, we get: 

3RCH 2 0H + 2Cr 2 7 2 " 4- I6H + = 3RC0 2 H + 4Cr 3+ + 1 1H 2 

This shows that the oxidation of 3 mol of a primary alcohol to a carboxylic acid requires 
2 mol of dichromate. 



EXAMPLE 2 



Write a balanced equation for the oxidation of styrene to benzoate ion and carbonate ion 
by Mn0 4 ~ in alkaline solution. 

Reduction: 

Mn0 4 " + 4H+ + 3e- = Mn0 2 + 2H,0 (in acid) 

Since this reaction is carried out in basic solution, we must add 4 OH~ to neutralize the 
4H + on the left side, and, of course, 4 OH" to the right side to maintain a balanced equa- 
tion, i 

Mn0 4 - + 4H+ + 4 OH- + 3e~ = Mn0 2 + 2H 2 * 4 0H~ 

or, Mn0 4 " + 2H 2 + 3e- =Mn0 2 + 4 0H" 
Oxidation: 

ArCH=CH 2 + 5H 2 m ArC0 2 " + C0 3 2 - + 13H+ + 10*- 



We add 13 OH to each side to neutralize the H + on the right side, 

ArCH=CH 2 + 5H 2 + 130H" =ArC0 2 - +C0 3 2 ~ + 13H 2 + \0e' 

- 

The least common multiple is 30, so we multiply the reduction half-reaction by 10 and 
the oxidation half-reaction by 3 and add: 



t _ 



3ArCH=CH 2 + 39 OH" + 10MnO 4 - + 20H 2 O = 3ArC0 2 " + 3C0 3 -" + 

24H,O+10MnO, + 40OH- 



Cancelina: 



3ArCH=CH 2 + l0MnO 4 ~ a 3ArC0 2 ~ +,3C0 3 2 " + 4H 2 + lOMnO, + OH" 



SAMPLE PROBLEMS 



Using the ion-electron half-reaction method, write balanced equations for the following 
oxidation reactions. 

(a) Cyclohexene + Mn0 4 " + H+ J** H0 2 C(CH 2 ) 4 CO,H + Mn 2+ + H 2 

(b) Cyclopentene + Mn0 4 ~ + H 2 fcold> ► cis-) ,2-cyclopentanediol f Mn0 2 + OH~ 

(c) Cyclopentanol + HN0 3 ~^-> H0 2 C(CH 2 ) 3 C0 2 H + N0 2 + H 2 

(d) 1 ,2,3-Cyclohexanetriol + H10 4 l£2l ^ L * 0CH(CH 2 ) 3 CH0 + HC0 2 H + HIO, 



SOLUTIONS TO SAMPLE PROBLEMS 



(a) Reduction: 

Mn0 4 * + 8H + + 5« 



Mn 2+ + 4 H,0 



Oxidation: 




H 



+ 4H 7 



r^^COnH 



CO,H 



+ 8H + + %e 



H 



The least common multiple is 40: 



8 Mn0 4 * + 64 H + + 40 e = 8 Mn i+ + 32 H 2 




I + 20 H 2 - 5 






+ 40 H* + 40 « 



Adding and canceling: 




H + 8Mn0 4 + 24 H + 
H 



= 5 



CO H 

, C0 ; H * 8 Mn2+ «■ 12 H 2 



(b) Reduction: 



MnO,- + 2H,0 + 3e 



MnO, + 4 OH 



Oxidation: 







+ 2 OH 




+ 



2e 



The least common multiple is 6: 
2 MnO; + 4H 2 + 6e~ 




4 6 OH = 3 



2 MnO, + 8 OH 




OH 



+ 6e 



OH 



Adding and cancelling 




+ 2MnO; + 4H,0 =3 




+ 2 MnO, + 2 OH 



OH 



(c) Reduction: 



HNO, + H + 



+ e 



NO, + H,0 



Oxidation: 




OH 



+ 3H 2 




OJH 



CO,H 



8H + + 8 



e 



The least common multiple is 8 : 
8HN0 3 + 8H* + Se 



OH 



8 NO, * 8H,0 




+ 3H,0 m 




0,H 



CO,H 



+ 



8H + 



8e 



Adding and cancelling: 




OH 



+ 8HNC 



/^CO,H 



U' 



:o 2 h 



+ 8N0 7 * 5H,0 



'i 



(d) Reduction: 
HKX 



+ 2H* +■ 2e = HTO, + H,0 



3 



Oxidation 







+ H 2 




The least common multiple is 4: 
2HI0 4 + 4H + + 4e" 




+ H 2 = 




ng and cancelling: 




+ 2 HI0 4 = 



CHO 



O 

n 



+ HC-OH + 4H+ + 4e 



CHO 



2HIO 



+ 2H 2 




CHO 



+ 



O 

HC-OH 



CHO 



+ 4H f + 4e 




CHO O 

+ HC-OH * 2ffl0 3 + H,0 
CHO 



A§agidaki donii§iimleri ger$ekle§tirmek iq'm hangi indirgeni, LiAlH 4 ya da NaBH 4 , 

kullanirsiniz? 

O 

(a) CR 



Problem 12.4 




(b) CH,C 



COH ► CH 






OH 



COH ► CH 3 CH 



COCH3 ► HOCH, 



V- CH,OH 




12.4 (a) LiAlH 4 

(b) LiAIH. 

(c) NaBH, 



A§agidaki her bir d6nii§umtin nasil gerc,ekle§tmlebilecegini gosteriniz 

O 



Problem 12.5 



(b) 




(c) 



(d) 



OH 





CH 2 OH 



O 




() 



(a) ^V^OH _L+ r"V CH 




O 



COH 



o 



* HCCH,CH 2 CH 2 CH 



12.5 (a) 




NH + Cr0 3 CI 



(PCC)/CH,C1 



2 v-i ; 



(b) KMn0 4 , OH," H,0, heat; then H 3 + 

(c) H 2 Cr0 4 /acetone 

KB (I) 3 (2) Zn. HOAc 

Problem 12. 6 ► Fenillityum (a) su ve (b) etanolle etkile§tirildiginde meyadan gelecek tepkimeJer 

icin yukanda verilenlere benzer esjtlikler yaziniz. Dha kuvvetli ve daha zayif asit- 
leri, daha kuvvetli ve daha zayif bazlart gosteriniz. 

6~ 



12.6 (a) C 6 H 5 ;Li 




H-OH 



> 



Stronger 
base 




Stronger 
acid 


(b) C 6 H 5 :Li 


+ 


H-OEt 


Stronecr 
base 




Stroneer 
acid 


Problem 12.7 ^ Elinizin altinda bromobi 



> 



C 6 H 6 + 


LiOH 


Weaker 


Weaker 


acid 


base 


C 6 H 5 + 


LiOEt 



Weaker 
acid 



Weaker 
base 



(D 2 0) bulundugunu varsayarak, asagidaki doteryumlaetiketlenmi§ bilesjgi nasil sen- 
tezleyebileceginizi gosteriniz. 




12.7 




Ma 



Et,0 





:MeBr 




Problem 12.8 



O 



12.8 



Fenilmagnezyum bromiir, benzoil kloriirle, C 6 H 5 CC1, tepkimeye girerek trifenil- 
metanolii, (C 6 H 5 ) 3 COH, olu§turur. Bu tepkime, Grignard reaktiflerinin a9il kloriir- 
lerle verdigi tipik bir tepkimedir ve mekanizmasi bir Grignard reaktifinin bir esterle 
verdigi, biraz once gosterilen tepkimenin mekanizmasina benzemektcdir. 
Trifenilmetanolun olu§umunun basamaklanni gosteriniz. 



<0>-Mg 



Br + 





,J ®-MgBr 



-MgBrCl 



> 







<Q^MgB 




:-0-MgBr ~^> 




-OH 



A§agidaki bilc§iklerin sentezi icin Grignard tepkimelerini nasil kullanabileceginizi 
gosteriniz. (Bir organik halojenurle ba§lamalisimz ve gerekli olan diger bile§ikleri 
kullanabilirsiniz.) 

(a) 2-Metil-2-butanol (Qc yoldan) 

(b) 3-Metil-3-pentanol (lie yoldan) 

(c) 3-Etil-2-pentanol (iki yoldan) 

(d) 2-Fenil-2-pentanol (ug yoldan) 

(e) Trifenilmetanol (iki yoldan) 



< Problem 12.9 



O 

II 



m (a) (1) CH 3 CCH 2 CH 3 + CH 3 MgI 



O 

II 



(1) ether 

(2) NH 4 + 



(2) CH 3 CCH 3 + CH 3 CH 2 MgBr 



(1) ether 



OH 



CH 3 CCH,CH, 
CH, 



OH 



(2) NH 4 + * CH ?CCH 2 CH 3 



CH 



O 

II 



(3) CH 3 CH,COCH,CH, + 



2 CH 3 MgI 



(1) ether 

(2) NH 4 + 



OH 
CH 3 CCH 2 GH 3 



CH 



o 

II 



OH 



(b) (1) CH 3 CH 2 CCH 2 CH 3 + CH 3 MgI 



(1) ether 

(2) NH 4 + 



CH,CH 2 CCH 2 CH 3 

CH, 



O 

II 



OH 



(2) CH,CH 2 CCH 3 + CH 3 CH 2 MgBr 



(1) ether 

(2) NH 4 + 



CH 3 CH,CCH 2 CH 3 

CH, 



O 

II 



(3) CH3COCH3 + 2CH 3 CH,MgBr 



(1) ether 



(2) NH , + 



OH 

CH,CH 2 CCH 2 CH 3 

CH, 



O 

c 1 






(1) ether. 



(c) (1)CH 3 CH + BrMgCHCH 2 CH 3 ±— — 



OH 
CH 3 CHCHCH,CH 



CH 2 
CH, 





11 



(2) CTLMgl + HCCHCH 2 CH 3 



CH, 
CH, 



(I) ether 



, (2) HjO* 
i 



- 



CH 2 
CH 3 

OH 
CH,CHCHCH,CH 3 

CH, 
CH, 



(d) (1). 




9, (1) ether 

CH 3 + CH 3 CH 2 CH,MgBr NR + 




OH 

':ch 2 ch 2 ch 3 

CH- 



(2) 




! I , , ^ (1) ether 

CH,CH,CH 3 + CH 3 MgI -^gj- 



+ 







OH 



.'CHjCHjCHj 



CH 





ii 



(3) CH 3 CCH 2 CH 2 CH 3 + C 6 H 5 MgBr 



(1) ether 



(2) NH, 



H- 




OH 
^CHjCHjCHj 



CH 



3 



O 
II 



(e) (1) C 6 H 5 COEt 



+ 2C<H«M*Br (1) ether > (r.H,),COH 

**- 6 n 5 m Bi (2 )NH 4 + 6 S3 



O 

c 1 



(1) ether 



(2) C 6 H 5 CC 6 H 5 + C 6 H 5 MgBr + 



(CH,),COH 



6"5'3 



A^agidakilerin her birinin sentezini tasarlaymiz. Ba§langJ9 maddesi olarak fenilmag- < Problem 12.10 
nezyum bromiir, oksiran, f'ormaldehit, doit ya da daha az sayida karbon atomu iceren 

alkolleri veya esterleri kullanmaniza izin verilmektedir. Inorganik reaktifleri ve 

piridinyum klorokromat (PCC) gibi yiikseltgenleri kullanabilirsiniz. 

OH 

I 
(a) C A H 5 CHCH 2 CH 3 (c) C 6 H 5 CCH 2 CH 3 



OH 
O 



C 6 H 5 
OH 



(b) C 6 H.CH 



(d) C 6 H 5 CHCHCH, 

CH 3 



OMgBr 
12.10 (a) CH 3 CH 2 CH 2 OH ^> ttffiA ^T' > CH 3 CH 2 ^HC 6 H 5 



U C 6 H<MgBr 



CrLCl 



V~ l l 



'3 



ether 



0H 

-^> CH 3 CH,CHC 6 H 5 



ft 



fb) CAMgBr 



O 

< I)HCH ' eth % mmm -M* cjl& 



(2 ) Rfi" 



6"5 



CHiO, 



OMgBr 





1 1 2 QH s MgB r I 

(c) CH 3 CH 2 COCH 3 ^g > C 6 H 5 CCH 2 CH 3 



6 Ai -5 



OH 



ether 
[from part (a)] 



1^ 
C 6 H 5 



NH, + I 

4 > C 6 H S CCHXH 3 
H 2 6 5 1 2 3 

L 6 H 5 



OMgBr 



PPC il PH MoBr 

(d) CH 3 CHCH 2 OH gs a > CH.CHCH SJ > CH 3 CHCHC 6 H 



i 
CH 



CHC1 



2^*2 



d:H 3 



ether 



I 

CH 



HO + ? 

jfo* CH,CHCHC 6 H 5 

CH, 



12.11 Izobiitil brorniiriin, (CH 3 ) 2 CHCH 2 Br, a§agidaki reaktiflerin herbiriyle tepkimesi 
sonunda hangi uriin (veya urunler) olu^abilir? q 



(a) OH-,H 2 

(b) CN-, etanol 

(c) (CH 3 ) 3 CCK (CH 3 ) 3 COH 

(d) CH.O-. CH,OH 

O 



EK PROBLEI 



(g) Mg, EtA sonra CH ? COCH v sonra NH 4 C1, H 2 

A " 

<h) Mg, Et 2 0, sonra H,C— CH 2 , sonra H,0 + 

O 



ri H (i) Mg, Et 2 0, sonra H — C — H, sonra NH 4 C1, H 2 



(e) Li. Et 2 0, sonra CH,CCH V sonra NH 4 

O 

|| (j) Li, Et 2 0, sonra CH 3 OH 

(f) Mg, Et 2 0, sonra CH 3 CH, daha sonra H 3 4 (k) Li, Et.O, sonra CH,C=CH 



12.11 (a) (CH 3 ) 2 CHCH 2 OH + (CH 3 ) 2 C=CH. 



(b) (CHO,CHCK,CN 



(c) (CH 3 ) 2 C=CH 2 



(d) CH 3 CHCH 2 OCH 3 + (CH 3 ) 2 C=CH 



CH 



OH 



(e) (CH 3 ) 2 CHCH 2 -C-CH 3 

CH 3 

OH 



(g) (CH 3 ) 2 CHCH 2 CCH 2 CH(CH 3 ) 2 

CH 3 

(i) (CH,) 7 CHCH,CH,0H 



r ii i 



(f) 



OH 
(CH 3 ) 2 CHCH 2 CHCH 3 



(h) (CH 3 ) 2 CHCH 2 CH 2 CH 2 OH 



(j) (CH,),CHCH 



(k) (CH 3 ) 2 CHCH 3 i CH 3 C=CLi 

12.12 Etilmagnezyum bromliriin (CH ; CH>MgBr) a^agidaki reaktiflerin herbiriyle tep 
kimesinden hangi Urunlerin olusmasini beklersiniz? 

O 



(a) H 2 

(b) D 2 



O 



(c) C 6 H 5 CH, sonra H 3 0+ 
O 



(d) C fi H,CC 6 Rj, sonra NH 4 C1. HX> 



(e) C 6 H 5 COCH ? , sonra NH 4 CI, H 2 

O 

(f) C 6 H 5 CCH 3 . sonra NH 4 C1,H 2 

O 

(g) CH 3 CH 2 C=CH. sonra CH ,CH, sonra H 3 
(h) Siklopentadien 



+ 



12.12 (a) CH,CH 



3 WX 3 



(b) 



OH 

l 



CH 3 CH 2 D 
OH 



OH 

(c) C 6 H-CHCH 2 CH 3 



(d) C 6 H 5 -C~C 6 H 5 



.-6- 



(e) C 6 H 5 -C-CH 2 CH 3 



I 
CH 2 CH 3 



(f> 



QH 5 



OH 



CHoCH. 



CH. 



OH 



(g) CHXH, + CH,CH,C=C-CHCH. 



(h) CH3CH3 + 




MgBr 



12.13 Propillityumun (CH 3 CH 2 CH 2 Li), asagidaki reaktiflerin her biriyle tepkimesinden 

hangi iiriinler meydana gelir? 

O 

(d) Etanol 

(e) Cul, sonra CH 2 =CHCH 2 Br 

(f ) Cul, sonra siklopentil bromiir 

(b) (CH 3 ) 2 CHCCH 3 , sonra NH 4 C1, H 2 (g) CuI sonra (Z)-l-iyodopropan 

(h) Cul, sonra CH 3 I 

(c) 1-Pcntin, sonra CH3CCH3, sonra NH 4 C1,H 2 (i) CH 3 C0 2 D 



(a) (CH 3 ) 2 CHCH, sonra H 3 0+ 

O 



o 



OH OH 

12.13 (a) (CH 3 ) 2 CHCHCH 2 CH 2 CH 3 (b) (CH 3 ) 2 CHCCH 2 CH 2 CH 3 

CH 3 
OH 
(c) CH 3 CH 2 CH 3 + CH 3 CH 2 CH 2 C =C-6-CH 3 (d) CH 3 CH 2 CH 3 

CH 3 







(e) CH 3 CH 2 CH 2 CH 2 CH=CH 2 (f) CH 3 CH 2 CH 2 

CH 3 CH 2 CH 2 CH 3 

(g) b=C (h) CH 3 CH 2 CH 2 CH 3 

H H 

Note: This variation of the Corey-Posner, Whitesides-House synthesis is stereo- 

specific, 
(i) CH 3 CH 2 CH 2 D 

12.14 A§agidaki donu§umleri uygulamak icin hangi yukseltgen ya da indirgenleri kul- 
lamrsiniz? 

(a) CH 3 COCH 2 CH 2 C0 2 CH 3 *CH 3 CHOHCH 2 CH 2 CH 2 OH + CH 3 OH 

(b) CH 3 COCH 2 CH 2 C0 2 CH 3 *CH 3 CHOHCH 2 CH 2 C0 2 CH 3 

(c) H0 2 CCH 2 CH 2 CH 2 C0 2 H ► HOCH 2 CH 2 CH 2 CH 2 CH 2 OH 

(d) HOCH 2 CH 2 CH 2 CH 2 CH 2 OH - H0 2 CCH 2 CH 2 CH 2 C0 2 H 

(e) HOCH 2 CH 2 CH 2 CH 2 CH 2 OH ► OHCCH 2 CH 2 CH 2 CHO 

12.14 (a) LiAlH 4 (d) (I) KMn0 4 , OH", heat, (2) H 3 + 

(b) NaBH 4 (e) PCC/CH 2 C1 2 

(c) LiAlH 4 

12.15 Izopropil alkolun, CH 3 CH(OH)CH 3 , asagidaki tirtinlere d6nii§turiildUgu her bir 
sentezin turn basamaklanni tasarlayiniz. 

(a) (CH 3 ) 2 CHCH(OH)CH 3 

(b) (CH 3 ) 2 CHCH 2 OH 

(c) (CH 3 ) 2 CHCH 2 CH 2 C1 (f) 

(d) (CH 3 ) 2 CHCH(OH)CH(CH 3 ) 2 

(e) CH3CHDCH3 




12.15 (a) 3(CH 3 ) 2 CHOH + PBr 3 > (CH 3 ) 2 CHBr + H 3 P0 3 

(CH 3 ) 2 CHBr + Mg -^^ (CH 3 ) 2 CHMgBr 

O OH 

(CH 3 ) 2 CHMgBr + CH 3 CH | gg» (CH 3 ),CHCHCH 3 

O 
(b) (CH 3 ) 2 CHMgBr + H& ^~> (CH 3 ) 2 CHCH 2 OH 

[from part (a)] 

(c) (CH 3 ) 2 CHMgBr + H 2 C— CH 2 ^ ||» (CH 3 ) 2 CHCH 2 CH,OH 

[from pan (a)] 

(CH 3 ) 2 CHCH 2 CH 2 C1 

- 

O £H 

(d) (CH 3 ) 2 CHMgBr + &&&& g|§* (CH 3 ) 2 CHc!:HCH(CH 3 ) 2 

[from part (a)] 

(e) (CH 3 ) 2 CHMgBr * D 2 > (CH 3 ) 2 CHD 

[from part (a)] 



SOCfc 






(f) (CH 3 ) 2 CHBr * Li ► (CHACHLi -^> [(CH,) 3 CH]X'uLi 



[from part (a) J 



(CH,),CH 





12,16 A§agidaki tepkimelerin her birisinden hangi organik urunler elde edilir? 

(a) Metillityum 4- 1-biitin * 

(b) (a)'nin urtinu + sikloheksanon, sonra NH 4 C1, H 2 * 

(c) (b)'nin urtinu 4- Ni 2 B (P-2) ve H 2 ► 

(d) (b)'ninurunu 4- NaH, sonra CH 3 CH 2 OS0 2 CH 3 ► 

(e) CH 3 CH 2 COCH 3 4- NaBH 4 ► 

(f) (e)'nin iiriinii 4- mesil kloriir — ► 



(g) (f)'nin urtinu 4 CH 3 C0 2 Na 

(h) (g)'nin urtinii 4- L1AIH4, sonra H 2 



6" (V 



C*. 



12.16 (a) CH 3 :Li + H-G=C-CH 2 CH 3 



5 8' 
> CH 4 + Li:C=CCH 2 CH 3 



» 



(b) 




6M5- 
+ Li : C=CCH,CH 



3 



(C) 



H H 

HO C=C / 

CH 7 CHj 





CssCCHnCHj 



NH 4 + 



HO ,C=CCH 2 CH 3 




CH,CH,C =C. O^H 



(d) 





Na:H 



CH 3 CH,C=C QNa + 



0* 



CH 3 CHj-OSOjCH 3 



(e) CH 3 CH 2 CHCH 3 







H 



CH 3 CH,C=C OCH,CH 




+ 



OS0 2 CH 3 



(f) CH 3 CH,CHCH, 



6 



S0 2 CH 3 




o 



(g) CH,CH 2 CHCH 3 + Na +_ OCCH 3 

Sdso,ch 3 



(h) CH 3 CH,CHCH 3 + CH 3 CH,OH 



OH 



. 



CH,CH,CHCH, 

OCCH 

II 

o 



3 



+ 



+ Na" OSO,CH 



2 1 -"} 



12.17 1-Pentanolim, a§agida verilen bile§iklere nasil donu§tiirulebilecegini gosteriniz. 
(Gerekli inorganik reaktifleri kullanabilirsiniz ve bir bile§igin sentezini birden 
fazla gostermeniz gerekmez.) 
(a)l-Bromopentan (i) 2-Pentanon (CH 3 COCH 2 CH 2 CH 3 ) 

(b) 2-Penten (j) Pentanoik asit (CH 3 CH 2 CH 2 CH 2 C0 2 H) 

(c) 2-Pentanol (k) Dipentil eter (iki yol) 
(d)Pentan (I) 1-Pentin 

(e) 2-Bromopentan (m)2-Bromo- 1 -penten 

(f) 1-Heksanol (n) Pentillityum 

(g) 1 -HeptanoL (o) Dekan 
(h)Pentanal (CH 3 CH 2 CH 2 CH 2 CHO) (p) 4-Metil-4-nonanol 

12.17 (a) CH 3 CH 2 CH 2 CH 2 CH 2 OH £&& CH 3 CH 2 CH 2 CH 2 CH 2 Br 

(b) CH,CH 1 CH,CR,CH 1 Br (CH ^ CQK > CH 3 CH,CE,CH=CH 7 

rfi At " " (CH^COH 3 ~ " 

[from (a) J 

(c> CH 3 CH,CH,CH=CH, S W«^ > CH 3 CH 2 CH 2 CHCH 3 
[from(b)]" " *"***■ & 

(d) CH 3 CH 2 CH 2 CHCH 3 J^ H , > CH 3 CH 2 CH 2 CCH 3 
[from(c)] OH " O 

(e) CH 3 CH,CH 2 CHCH 3 -^> CH 3 CH 2 CH,CHCH 3 

[from (c)] OH Br O 

Mo (l)HCH 

(f) CH 3 CH 2 CH 2 CH 2 CH 2 Br ^> CH 3 CH 2 CH 2 CH 2 CH 2 MgBr g > 
[from (a)] 



CH^H^^CH^H^HoOH 



(1)BC~CH 2 



(g) CH 3 CH,CH 2 CH 2 CH 2 MgBr -~- '-> CH 3 CH 2 CH 2 CH,CH 2 CH 7 CH 2 OH 

[from (f)] (2) H3 ° 

O 

PCC M 

(h) CH 3 CH 2 CH 2 CH 2 CH 2 OH C ^ Q > CH 3 CH 2 CH 2 CH 2 CH 

(i) CH 3 CH 2 CH 2 CHCH 3 J^ H<Q > CH 3 CH 2 CH 2 CCH 3 

[from (c)] OH 



(j) CH 3 CH 2 CH,CH 2 CH 2 OH | ^',° J ' ° H ' bC "> CH 3 CH 2 CH,CH 2 OOH 
(k) (1) CH 3 CH,CH 2 CH 2 CH 2 OH f^> (CH 3 CH 2 CH,CH,CH 2 ) 2 
(2) CH 3 CH,CH 2 CH 2 CH 2 OH ~> CH 3 CH 2 CH 2 CH 2 CH 2 ONa 

CH,CH 2 CH 3 CH 2 CH ; Br 

(from (a)] v 3 2 2 2 2 - 



(1) CH,CH,CH,CH=CH 2 ^r> CH,CH,CH,CHCH,Br 3 NaNH ^ > 
[from (b)] Br 

CH 3 CH 2 CH 2 C=CNa -^> CH 3 CH 2 CH 2 C=CH 

(m) CH 3 CH 2 CH 2 C=CH -w» CH 3 CH 2 CH 2 C=CH 2 
[from (I)] Br 

(n) CH 3 CH 2 CH 2 CH 2 CH 2 Br -£-> CH 3 CH,CH,CH,CH,Li 

re / M i^VXJ 

[from (a)] 

(o) CH 3 CH 2 CH 2 CH 2 CH 2 Li ^-> (CH 3 CH 2 CH 2 CH 2 CH 2 ) 2 CuLi 
(from (n)] 

CH,CH,CH,CH,CH,Br w 

mm > CH 3 (CH 2 ) 8 CH 3 



(p) CH 3 CH 2 CH 2 CH,CH,MgBr (^^Hpi^ffhmi W^ 

[from (f)) (2) NH 4 + OH 

CH 3 (CH 2 ) 4 C(CH 2 ) 2 CH 3 



I 
CH 



3 



12.18 A§agidaki her bir donu§umun nasil ger5ekle§tirilebi]ecegini gosteriniz. 

(a) Feniletiien ► C 6 H 5 C=CC(OH)(CH 3 ) 2 

(b) C 6 H 5 COCH 3 ► 1-feniletanol 

(c) Feniletin ► fenileten 

(d) Fenileten ► 2-feniletanoI 

(e) 2-Feniletanol ► 4-fenilbiitanol 

(f) 2-Fenilbiitanol ► 1 -metoksi-2-feniletan 



o 

12.18 (a) C 6 H 5 C-CH CH ^ MgBr > UEMOtfb ^B|^ 

ether (-CH 4 ) 6 8 & (2)NH 4 + 

C 6 H 5 C=CC(OH)(CH 3 ) 2 

(b) C 6 H 5 COCH 3 Na ^ ► C 6 H 5 CHCH 3 

OH 

(c) C 6 H 5 C=CH Ni2B H ( 2 p , 2) > C 6 H 5 CH=CH 2 

(l)THP BH, 

(d) C 6 H 5 CH=CH 2 (2)HAiQH '> C 6 H 5 CH 2 CH 2 OH 

O 

(e) C 6 H 5 CH 2 CH 2 OH ^jgg> C 6 H 5 CH 2 CH 2 M g Br jgggj H i 

C 6 H 5 CH,CH,CH,CH,OH 

(f) C 6 H 5 CH 2 CH 2 OH ^|~> C 6 H 5 CH 2 CH 2 ONa ^-> 

CiHcCH^CrLjOCH-j 

12.19 Kullanabileceginiz dort karbon atomundan daha fazla karbon atomu ic,ermeyen 
alkollere veya esterlere sahip oldugunuzu varsayarak, a§agida verilen her bir bi- 
le§igi nasil sentezleyebileceginizi gosteriniz. Sentezin bir basamaginda bir Grig- 
naTd reaktifi kullanmahsiniz. Eger gerekirse oksiran ve bromobenzen 
kullanabilirsiniz; fakat gerekli olan diger organik bile§iklerin nasil sentezlenece- 
gini gostermelisiniz. Gerekli olan cozuciilere, yiikseltgen ve indirgenler de dahil 
turn inorganik reaktiflere sahip oldugunuzu varsayiniz. 

(a) (CH 3 ) 2 CHCOC 6 H 5 (e) (CH 3 ) 2 CHCH 2 CH 2 C0 2 H 

(b) 4-Etil-4-heptanol (0 1-Propilsiklobutanol 

(c) l-SiklobiitiI-2-metil-l-propanol (g) CH 3 CH 2 CH 2 COCH 2 CH(CH 3 ) 2 

(d) C 6 H 5 CH 2 CHO (h) 3-Bromo-3-fenilpentan 



12.19 (a) Partial Analysis 



O 
I 



CH 3 CHCC 6 H 5 
CH 3 



OH 
CH 3 CHCHC 6 H 5 
CH 3 



chjchch 

CH 3 



C 6 H 5 MgBr 



Synthesis 



CH 3 CHCH 2 OH 

6u, 



O 

PCC II 

CH 2 CV CH 3^ HCH 

CH, 



OH 



C 6 H 5 MgBr H 3 



& CH 3 CH(!:.HC 6 H 5 



A 



Me 



W* E.0 



c 1 



H- 



H 2 Cr0 4 



^ 



O 

II 



CH 3 CHCC 6 H 5 
CH, 



(b) Partial Analysis 



• 



CTLOHLCH, 



CH 2 CH 3 

ic-fCHXHXH 

OH 



un v— X In V— 1 1 -» 



2 CHjCHjCHjMgBr 

CH-^CH-j 

+ A 

O* V OCH 3 



Synthesis 



CH 3 CH 2 CH 2 OH 



PBr 3 _ r __ _ _ Mg 



CH,CH 7 CH,Br 

O +m +* 



Et,0 



CH 3 CH 2 CH 2 MgBr 



O 



(l)CH 3 CH 2 COCH 3 

(2) NH 4 + 



L ., 

CH 3 CH 2 CHtCCH2CH2CH 3 

I 

OH 



(c) Partial Analysis 




CH 3 
CHCHCH- 




CH 3 



MgBr + 



HCCHCH 
I! 




Synthesis 



\x 0H 



PBr, 



O"*^ 




MgBr 






l 3 
CHjCHCHO 

[from (a)] 




CH 3 

CHCHCH, 
I 3 

OMgBr 







(d) Partial Analysis 




CHjCHO 



Synthesis 



> 




CH 2 CH 2 OH 



> C 6 H 5 MgBr 



+ 




H ? C— CH, 





* 0)H,C— CH 2 

MgBr — 2-> 



(2) H,0 



+ 




CH 2 CH 2 OH -g§> 




CH,CHO 



• 



(e) Partial Analysis 



(CH 3 ) 2 CHCH 2 CH,C0 2 H 



^> 



<CH 3 ) 2 CHCH 2 4cHjCH 2 OH 







(CH 3 ) 2 CHCH 2 MgBr + H,C-CH 2 



Synthesis 



i 



(CH 3 ) 2 CHCH 2 OH ^±> (CH 3 ) 2 CHCH 2 Br -J§* (CH 3 ) 2 CHCH 2 MgB 



(1) H^C— CH-, 



(2) H,0 



*• (CH 3 ) 2 CHCH 2 CH 2 CH 2 OH 



(1) KMnO a , OH", heat 



(2) H 3 + 



(CH 3 ) 2 CHCH 2 CH 2 C0 2 H 



(f) Partial Analysis 



• 



• 



OH 




• • ■ 



J-CH,CH.,CH 



O 



Jfc. 




f + CHjCH.CRjMgBr 



Synthesis 



OH 



H 2 CK) 4 



; 




(I) CH 3 CH 2 CH 2 MgBr 
[from (b)] 



> 



(2) NH 4 



OH 




€H 2 CH 2 CH 3 



(g) Partial Analysis 



■ 



CH 3 CH 2 CH,CCH 2 CH(CH 3 ) 2 





=> CH 3 CH 2 CH 2 CH 4CH 2 CH(CH 3 ) 2 

OH 








CHjCH^HjCH + BrMgCH 2 CH(CH 3 ) 2 



Synthesis 






CH,CH,CH,CH,OH 



jv.w 2 



O 
£§* CH 3 CH 2 CH 2 CH 



(I)(CH 3 ),CHCH 2 MgBr 
[from (e)] 



(2) H 3 + 



CH 3 CH 2 CH,CHCH 2 CH(CH 3 ) 2 

OH 



H,CrO, 



CH,CH,CH,CCH,CH(CH 3 ), 

II " 




(h) Partial Analysis 

Br 
CH 3 CH 2 CCH 2 CH 3 



OH 
CH,CH,C 4CH,CH 3 

C 6 H 5 



• 




II. 
CH,CH,MgBr + CH,CH 2 CC 6 H 



OH 



> CH 3 CH 2 CH-C 6 H 5 



O 
CH 3 CH 2 CH 



CH.MgBr 



Synthesis 



CH 3 CH 2 CH 2 OH 



., 

PCC w II (1) QH 5 MgBr [from (a)] 



OH 
CH^CH^CHC^Hr 



o 

H 2 Cr0 4 1 1 

*■ ► CH 3 CH 7 CC 6 H« 



CHjCHjMgBr 

A 



CH,CH,OH 



(1) PBr 



(2)Mg, Et,0 



Br 



» 



CH^CH^CCH^CH 



t 



4^2t CH,CH,CCH,CH. 



•6 H 5 



OH 

i 

CH 



V 



6**5 



12.20 A§agida formiilii verilen alkol, parfiim yapiminda kullaniliT. Bu alkoliin, bromo 
benzen ve 1-butenden sentezini gosteriniz. 

OH 



12.20 Analysis 



Synthesis 



CHf=CHCH 2 CH 3 





=^> 



.<^) f Mg 2+ Br 




C 6 H 5 Br + Mg 



CIIf=CHCH 2 CH 3 

O 

+ RCOOH 



O 
RCOOR 




(QQHyMgBr 
(2) Hj0 f 




12.21 A§agidaki sentezde bit Grignard reaktifinin nasil kullanilacagim gosteriniz 




OH 



12.21 The starting compound is a cyclic ester. Addition of two molar equivalents of CH,MgI 
will (after acidification) furnish the desired product. 




O (l)2CH 3 MgI w H 3 C 




(2) NH 4 + 

12.22 Dort veya daha az sayida karbon atomu i^eren bile§iklerle ba§layarak, lhmli bir 
hipnotik (uyku veren bile§ik) olan rasemik meparfinolun sentezini tasarlayiniz. 






CH 



3 



CH ? CH 7 C C — CH 



OH 

Meparfinol 



12.22 Analysis 



CH 3 CH 3 

CH _CH,-C l -i-C=CH => CHj-CHj-i + W ~IC=CH 



+ - 



OH O 






Synthesis | ^ 

NaNH, w TT „ rt - XI * (1)CH 3 CH 2 CCH 3 w ru_A-r=TU 

HC=CH *~> HC^C: Na *£-* ► CH,— - CH 2 — C— L=CH 

m M* Hq NH3 nv. ^. iv* (2)NH 4 + 3 2 1 

OH 

12.23 Oksiran (oksasiklopropan) ve oksetan (oksasiklobutan), Grignard reaktifleri ve 
organolityum bile§ikleriyle tepkimeye girerek alkolleri olu§turduklari halde, tet- 
rahidrofuran (oksasiklopentan) o kadar istemsizdir ki bu bile§ik organometalik 
bile§iklerin elde edili§inde ^oziicii olarak kullanilabiliT. Bu oksijen i^eren hete- 
rohalkali bile§iklerin etkinlik farklanni a^iklayiniz. 

12.23 The three- and four-membered rings are strained, and so they open on reaction with 
RMsX or RLL THF possesses an essentially unstrained ring and hence is far more resis- 
tant to attack by an organometallic compound. 

12.24 Bir Grignard reaktifinin a§agidaki bile§iklerle tepkimesi sominda olu§acak iiriin 
leri tahfnin ediniz. 

O 

II 

(a) Dietil karbonat, C 2 H 5 — O— C— O— C 2 H 5 

O 

(b) Etil format, H— C— O— C 2 H 5 



12.24 (a) RMgX + C 2 H 
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(b) RMgX 
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*12.25 A§agidaki bile§igi l-bromo-4-hidroksimetilsikloheksan ve gerekli diger reaktif- 
lerden elde etmek icjn bir Grignard sentezi tasarlayiniz. 




* 12.25 




HO 




(CH 3 ) 5 CSi(CH 3 ),Cl 
imidazole 




I 
SiO 

I 




Bu.NF 

— * > 




HO 



(l)Mg,Et 2 Q 
(2)0 




Before converting the reactant to a Grignard reagent it is first necessary to mask the al- 
cohol, such as by converting it to a te/7-butyldimethylsiiyl ether. After the Grignard re- 
action is over the protecting group is removed. 

*12.26 2-Feniletanol, 1,2-difeniletanol, 1,1-difeniletanol, 2,2-difeniIetanoik asit 
(C 6 H 5 ) 2 CHC0 2 H) ve benzil 2-feniletanoati (C 6 H 5 CH 2 C0 2 CH 2 C 6 H 5 ) birbirlerin- 
den ayirdetmek igin ! H NMR, l3 C NMR, ve IR spektroskopisinden nasil yarar- 
lanabileceginizi ac^klaymiz. 



*12.26 2-Phenylethanol, 1,2-diphenylethanol, and lj-diphenylethanol are distinct from di- 
phenylacetic acid and benzyl phenylacetate in that they do not have carbonyi groups. IR 
spectroscopy can be used to segregate these compounds into two groups according to 
those that do or do not exhibit carbonyi absorptions. 

'H NMR can differentiate among all of the compounds. In the case of the alco- 
hols, in the 'H NMR spectrum of 2-phenyIethanol there will be two triplets of equal in- 
tegral value, whereas for 1.2-diphenylethanol there will be a doublet and a triplet in a 
2:1 area ratio. The triplet will be downfield of the doublet. Ll-Diphenylethanol will ex- 
hibit a singlet for the unsplit methyl hydrogens. 

The broadband proton-decoupled ,3 C NMR spectrum of 2-phenylethanol should 
show 6 signals (assuming no overlap), four of which are in the chemical shift region for 
aromatic carbons. 1,2-Diphenylethanol should exhibit 10 signals (assuming no overlap), 
8 of which are in the aromatic region. Ll-Diphenylethanol should show 6 signals (as- 
suming no overlap), four of which would be in the aromatic region. The DEPT |X C NMR 
spectra would give direct evidence as to the number of attached hydrogens on each 
carbon. 

Regarding the carbonyi compounds, both diphenylacetic acid and benzyl 
phenylacetate will show carbonyi absoqjtions in the IR, but only the former will also 
have a hydroxyl absorption. The l H NMR spectrum of diphenylacetic acid should show 
a broad absorption for the carboxylic acid hydrogen and a sharp singlet for the unsplit 
hydrogen at C2. Their integral values should be the same, and approximately one tenth 
the integral value of the signals in the aromatic region. Benzyl phenylacetate will ex- 
hibit two singlets, one for each of the unsplit CH 2 groups. These signals will have an 
area ratio of 1:5 with respect to the signal for the 10 aromatic hydrogens. The broad- 
band 'H decoupled ,3 C NMR spectrum for diphenylacetic acid should show four aro- 
matic carbon signals, whereas that for benzyl phenylacetate (assuming no overlapping 
signals) would show 10 signals in the aromatic carbon region. Aside from the carbonyi 
and aromatic carbon signals, benzyl phenylacetate would show two additional signals, 
whereas diphenylacetic acid would show only one. DEPT l3 C NMR spectra for these 
two compounds would also distinguish them directly. 

12.27 Sukroz (cay §ekeri-sakkaroz) asit cozeltisiyle etkile§tirildiginde, boliinerek a§a- 
gida gorulen tiirden daha basit §ekerleri olu§turur. 

CH.OH HC = O 

C =o ve H»-C— OH 



R R 

A B 



Daha sonra incelenecek nedenlerden dolayi, bu i§lemlerin, sakkaroz gibi sak- 
karitlerle ilgili §ekerlerin tesjiisi icin kullanilmasi durumunda analizden once 
iirun kan§imi gogu kez sodyum borhidriirle etkile§tirilir. Bu durum, baslangic, 
sakkaritlerin §eker yapi birimlerinin te§hisine ne gibi bir sinirlama getirir? 

*13 27 It makes it impossible to distinguish between aldehyde and ketone type sugars (aldoses 
and ketoses) that had been components of the saccharide. Also, because the R groups of 
these sugars contain stereocenters, reduction of the ketone carbonyi will be stereo- 
selective*^ This will complicate the determination of the ratio of sugars differing in con- 
figuration at C2. 



*12.28 Bilinmeyen bir X bilesigi, infrared de 3200 - 3550 cm-' de geni§ bir sogurma 
bandi gosterir, fakat 1620-1780 bolgesinde band vermez. Bile§ik sadece C, H 
ve O i^erir. 

1 16 mg'lik birornek, metilmagnezyum bromurun a§insiyla etkile§tirildigin- 
de, 20°C , da ve 750 mmHg'da civa uzerinde 48,7 mL metan gazi toplanmi§tir. 

X bilesigin kiitle spektrumunda en yiiksek kutleli pik (zor belirlenebiiiyor) 
116 wz/r'de ve ba§ka bir parca piki de 98'de gozlenmektedir, 

Bu bulgular X in yapisi hakkinda hangi bilgiieri verir? 

H2.28 The IR indicates the presence of OH and absence of C=C and"C=0. The MS indicates 
a molecular weisht of 1 1.6 amu and confirms the presence of hydroxyl. The reaction data 
indicate X contains 2 protons per molecule that are acidic enough to react with a Gng- 
nard rcazenL meamne two hydroxyl groups per molecule. (This analytical procedure, 
the Zerewitinoff determination, was routinely done before the advent of NMR.) 
Thus X has a partial structure like: 

C fi H,<j(OH) 2 with one ring, or 
C 5 H 6 0(OH) 2 with two rings, or (less likely) 
C|H 2 2 (OH)2 with three rings. 

Konjuge Doymami§ Sistemler 



13.5 Rezonans Kurallarinin Ozeti 




Rezonans. yapi ve tepki- 
meye girme kabiliyeti tar- 
tisildigi zaman sik sik 
kullandigimiz onemli bir 
ara^tir. 



Bu bdltimun onceki kisimlannda* it baglanndaki elektronlann (ve yliklerin) dagilimi 
ile iyonlari ve radikalleri tammlarken rezonans teorisini oldukga 90k kullanmi§tik. Re- 
zonans teorisi bu gibi sistemlerde oldukga faydahdir ve biz bu teoriyi ilerideki boliim- 
lerde tekrar tekrar kullanacagiz. Altbolum 1.8'de rezonans teorisine bir giri§ yapmi§tik 
ve §imdi o giri§, rezonans yapilann yazilmasi ve verilen bir yapinin melez yapiya olan 
katkisinin tahmin edilmesi igin kurallan ozetlerken yardimci olacaktir, 

I3.5A Rezonans Yapilann Yazimi i^in Kurullar 

^ 1. Rezonans yapilar sadece kagit iizerinde vardir. Rezonans yapilar ger$ek olma- 
masina ragmen, tek bir Lewis yapisinm yetersiz kaldigi durum larda, iyon, radikal ve 
molekiillerin tanimianmasinda bize yardimci olduklanndan faydahdirlar. Rezonans ve- 
ya rezonansa katkida bulunan yapilar olarak adlandinlan iki veya daha fazla Lewis ya- 
pisi yazabiliriz, Bu yapilan 91ft ba§likh ok (< — ► ) ile birle§tiririz ve gergek molekiilun, 
radikal in veya iyonun, onlann hepsinin bir melezi oldugunu soyleriz. 



C^v 



2* Rezonans yapilann yaziminda sadece elektronlann hareketine izin veririz. Atom- 
lann gekirdeklerinin yerleri yapilann hepsinde ayni kalmak zorundadir. A§agida veri- 
len 3 yapisi, allil katyonu \q\n bir rezonans yapi degildir, gunkU onu olu§turrnak igin bir 
hidrojen atomunu hareket ettirmek zorundayiz ve buna da izin verilrnez. 



V 



CH,— CH— CH=CH 2 

1 



2 



CR 



1 

Bu yapilar 1,3-butadienin bir 

proton aldigi zaman olusan allil 

katyonu it; i n rezonons yapilardir. 



t 1 



m mim 

3 1 



Bir hidrojen atomu yer 

degi$tirdiginden dolayi allilik 

katyon i^in uygun bir 

rezonons yapi degildir. 



4s 



Genellikle, elektronlari hareket ettirdigimizde sadece tt baglartnin elektronlanni (yuka- 
ndaki ornekte oldugu gibi) ve serbest elektron giftlerini hareket ettiririz. 

mm 

3. Turn yapilar Lewis yapilarina uygun olmalidir. Ornegin karbon atomu igin be§ 
baga sahip oldugu yapilar yazilamaz. 



H 



+ 



H— C=0— H 



H 



Karbon be; bag yaptigindan, bu, 

tnetanol kin uygun bir rezonans 

yapisi degildir. Periyodik (izelgenin 

birinci sirasimn (2. periyot) 

clcmcntleri, degerlik kabuklarmda 

sekiz elektrondan fazla 

bulunduramazlar. 



A 



s 
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CH 
/ \ 
• H,C CH 



4. Biitun rezonans yapilar aym sayida citrlesmemis elektrona sahip olmahdir. 

Asagidaki yapi, U9 tane elektron i£erdigi 19111 allil radikali i^in bir rezonans yapi degil- 

dir ve allil radikali sadece bir elektron bulundurur. 

1 
CH 

1H,C , CH\1 

/ * \ 

Bu yapi, CH 2 =CHCH,-'de 

oldugu gibi aym sayida 

citt lesmemis elektron 

bulundurmadigi ic;i 11 allil 

radikali icin uygun bir 

rezonons yapi degildir. 

5. Delokalize olan sistemin tiim atomlan aym diizlemde veya diiztem yapiva cok 
yakin bir durumda olmak zorundadir. Ornegin 2,3-di-re; -biitil-l,3-butadiende ter-bil- 
til gruplan cok hacimli gruplar oldugu icin yapiyi dondiirurler ve ikili bagin aym diiz- 
lemde bulunabilmesini engellerler, bu ytizden bu bilesjk konjuge olmayan bir dien gibi 
davramr. C2 ve C3'teki p orbitalleri aym diizlemde olmadigi 19111 6rtii§mezler ve delo- 
kalizasyon (bundan dolayi rezonans) onlenir. 



(CH,),C 



\ 



^CH 2 



/ 



C(CH 3 ) 3 
2,3-Di-ter-biitil-l,3-biitadien 



H 2 C 



6. Gercek molekulun enerjisi katkida bill u nan rezonans yapilar indan herhangi 
birisinin ener jisinden daha azdir. Ornegin, ger9ek allil katyonu ayn ayn gdsterilen 4 
veya 5 rezonans yapilarmin herhangi birinden daha kararhdu*. 4 ve 5 yapilan birincil 
karbokatyona benzer ve allil katyonu ikincil bir karbokatyondan daha kararlidir (du§iik 
enerjilidir). Kimyacilar sue sik kararlihgm bu 9e§idini rezonans karartihgi olarak adlan- 
dinrlar. 

CH 2 =CH— CH 2 - — * CH 2 — CH=CH 2 
4 5 

Bolum 14'te, iki 6zde§ yapmin melezi olan, bu ncdenle 90k fazla rezonans kararliligi- 
na sahip olan benzeni inceleyecegiz. 

^ — ► veya 

Benzenin rezonons 
yapilan 




Melez gosterimi 



7. Esdeger rezonans yapilar meleze esit katkilarda bulunur ve bunlarm temsil 
ettigi bir sistem biiyiik bir rezonans kararliligma sahiptir. 4 ve 5 yapilari e§deger 
oldugu 19111 allil katyonuna katkilan e§it olur. Allil katyonunun ah§ilmami§ 0l9u.de ka- 
rarh olmasi da bu 6zde§ rezonans yapilarin 90k biiyiik kararhlik katkisi yapmasiyla a£ik- 
lanabilir. Aym §eyler benzenin esdeger yapilan ve allil radikalinin e§deger A ve B yapilan 
(Altbolum 13.3B) tarafindan yapilan katkilar igin de soylenebilir. 



8 



Bir yapi ne kadar kararli ise (kendisi ele almdiginda) rneleze katkisi o kadar 

biiyukt iir. E§deger olmayan yapilar e§it katki yapmazlar. Ornegin, a§agidaki katyon, 6 



ve 7 yapilannin bir melezidir. 6 yapisi 7 yapisindan daha fazla bir katki yapar, qunk.il 7 
yapisi bir birincil karbokatyon iken 6 yapisi daha kararli bir iiciinciil karbokatyondur. 



CH 3 

a bed 

CH — C— CH— CH, 

- a+ s+ 



CH 



CH? C ^ Cxi-y— CHt 



CH 



CH,— C=CH— CH, 



6 yapisinin daha biiyuk bir katkida bulunmasinin anlamL melezin b karbonu iizerinde- 
ki kismT pozitif yiiklin d karbonu iizerindeki kismi pozitif yukten daha biiyiik olabile- 
cegidir. Ayni zamanda bunun anlami, c ve d karbon atomlan arasindaki bagin b ve c 
karbon atomlari arasindaki bagdan daha fazla ikili baga benzeyebilecegidir. 



I3.5B Rezonans Yapilann Bagil Kararliliklarinin Tahmin Edilmesi 

A§agidaki kurallar, rezonans yapilann bagil kararhhklan hakkinda karar vermemize yar- 
dimci olacaktir. 



a. Bir yapi ne kadar cok kovalent baga sahip ise o kadar kararlidir. Bu tama- 
men beklenen durumdur, ^iinkti bir kovalent bag olu§urken atomlann enerjisi dii§er. 1,3- 
Butadien i9in verilen a§agidaki yapilardan 8, birden fazla bag ihtiva ettigi icin en buyiik 
katki yapan ve en kararli olandir. (Ayni zamanda altta verilecek olan c kurahna gore da- 
ha kararlidir.) 



CH,=CH— CH=CH 2 

8 

I ' \ 

Bu yapi daha fazla 

kovalent bag icerdiyi icin 

en kararlidir. 



CHj — CH^=CH — CH 9 



CHi — CH — CH — CH ? 
10 



Degerlik kabuklan tamamen elektronlarla dolu olan (yani soy gaz yapisuida) 
atomlardan olu§an yapilar ozellikle kararlidir ve meleze buyiik katki yaparlar. Bu 
sonuc, baglanma hakkinda bildiklerimize gore beklememiz gereken bir sonuctur. 
Ornegin, 12 yapisi, biittin atomlarirun degerlik kabuklan dolu oldugundan 11 yapisina 
gore a§agidaki katyonun kararlihgina daha buyiik katki saglar. (12 yapisinin 11 'den cok 
daha fazla kovalent baga sahip olduguna dikkat ediniz; bkz. kural a). 



+ (A 

CH,— O— CH, 

11 



CH,= 0— CH 
12 



Burada bu karbon 
atomu sadece alti 
elektrona .sahiptir. 



Burada karbon atomu sekiz 
elektrona sahiptir. 



c. Yiik aynmi kararliligi azaltir. Zit yiikleri ayirmak enerji gerektirir. Bu yiizden 
ztt yiiklii yapilar yiik aynmi olmami§ olanlardan daha biiyuk enerjiye sahiptir (daha az 
kararlidir). Vinil kloriirun a§agidaki iki yapisindan 13 yapisinda yiik ayinmi olmadigi 
i9in yapiya katkisi 90k biiyuktiir. (Bu, 14 yapisi meleze katki yapmaz anlaminda degil- 
dir, 14 yapisinin katkisim 90k az oldugunu ifade eder.) 



CH,=CH— CI 



CH,— CH=C1 



+ 



13 



14 



Problem 13.1 ► (a) Birinci karbonu ,4 C olarak i§aretlenmi§ propen, allilik klorlamaya veya brom la- 
may a maruz birakildiginda hangi Qriiniin (iiriinlerin) olu§acagim umarsiniz? (b) Ce- 
vabinizi aciklayimz. 

yiiksek sicaklik 

l4 CH,=CHCH, + x, : ► ? 

veya 
du^uk deri$imdc X 2 

(c) Birden daha fazla iiriin elde edilirse, bunlann bagil oranlarimn nasil olmasim 
beklersiniz? 

13.1 (a) ,4 CH 2 i=CHCH 7 X and CH^CH-ArH.X 



(b) The reaction proceeds through the resonance-stabilized radical. 



• 



,4 ch,=ch-ch, <— > ,4 ch,-<:h=ch 



2 



14 



8 



B 



CH 2 — CH— CH, 



Thus, attack on X 2 can occur by the carbon atom at either end of the chain since these 
atoms are equivalent. 

(c) 50:50 because attack at the two ends of the chain is equally probable. 

Problem 13.2 > (a) A§agida verilen karbokatyon icin D, E ve F'ye kar§ilik gelen yapilari yaziniz. 

CH 3 — CH— CH = CH 2 

(b) Bu karbokatyonun, bir u^iinciil karbokatyondan bile daha kararli oldugu goriilun bu- 
nu nasil a^iklarsimz. (c) Bu karbokatyon klor iyonu ile tepkimeye girerse hangi uriiniin 
(iiriinlerin) olu§masini beklersiniz? 



4 
13.2 (a) C% 



2 
CH 

CH CH, 

D 



4 

CH. 



2 

3 .CH - 
3 // X 1 
CH CH 

E 



4 

or CH- 



CH CH 

6* „ 5+ 



(b) We know that the allylic cation is almost as stable as a tertiary carbocalion. Here 
we find not only the resonance stabilization of an allylic cation but also the additional 
stabilization that arises from contributor D in which the plus charge is on a secondary 
carbon atom. 

CI 

(c) CHj-ilI-CH=CH 2 and CH 3 -CH=CH-CH r Cl . because the CI will attack 
the chain at the two positive centers shown in structure F. 

A§agidakilerin her biri icin onemli olan rezonans yapilan yaziniz. *< Problem 13.3 



CH 



(a) CH 2 =C— CH 2 - 

(b) CH 2 =CH— CH — CH=CH 2 



(e) CH 3 CH=CH— CH=OH 

(f) CH 2 = CH— Br 




+ 



(8) 



(c) 



O 



(d) 



S^ 



(h) -CH,— C— CH 3 

(i) CH,— S — CH 2 + 
(j) CH 3 -N0 2 



CH 



CH : 
13.3 (a) CH^C~CH; <-> Sm^-C^ 



CH 






(b) CH^CH-CH-CH=CH 



+ CH 2 -CH=CH-CH=CH 2 <— ► 



CH^CH-CH=CH-£r, 



. 



(c) 
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(d) 
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<— ► 





+ * 




(e) CH,CH=CH-CH=OH 



<— > CH,CH=CH-tH-OH 



*» 



(f) CH^CH-BrJ <— ► TCH-CH=Br: 



CH,CH-CH=CH-OH 




(g) 




<~ > 
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<—> 









*• 



0: 

(h) '.CH-C-CH. 



<— > 



:0: 



(i) CH 3 — S-CH* <-> CH 3 -S=CH, 






(j) CH 3 — IT 
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< - x -Q : 

(minor) * * 



A§agidaki rezonans yapilann her birisinin meleze en biiyiik katkida bulunanim se- -< Problem 13.4 
ciniz ve seciminizi aciklaymiz. 

(a) CH,CH 2 C=CH— CH 2 + "*-»■ CH,CH 2 C— CH=CH 2 




+ + 

(c) CH — N(CH 3 ), «— ► CH 2 =N(CH 3 ) 2 
•0 % :0r* 



* + 



(d) CH 3 — C— O— H «-+ CH 3 — C=0— H 

(e) CH 2 CH=CHCH=CH 2 +-* CH 2 =CHCHCH=CH, «-► CH 2 =CHCH=CHCH 2 



+ 



(f) : NH 2 — C=N-<— ►NH 2 =C=N.~ 

13.4 (a) CH 3 CH 2 C -CH=CH 2 because the positive charge is on a tertiary carbon atom 

+ 
rather than a primary one (rule 8). 




. 



(b) I because the positive charge is on a secondary carbon atom rather than a 

primary one (rule 8). 



4- 



(c) CHf=N(CH 3 ) 2 because ail atoms have a complete octet (rule 8b), and there are 
more covalent bonds (rule 8a). 

O 
tl 

(d) CH 3 — C— OH because it has no charge separation (rule 8c). 

(e) CHf=CHCHCH=CH 2 because the radical is on a secondary carbon atom rather 
than a primary one (rule 8). 

(f) JNH 2 — -CsN: because it has no charge separation (rule 8c). 

A§agidaki keto ve enol yapilannda elektronlann yerleri farklidir, fakat bu yapilar *< Problem 13.5 
rezonans yapilar degildir. Nicin? Aciklayimz. 

H H H H 

\ y i j 

C=C H— C— C 

/ \ | \ 

H : Q— H H -P : 

Enol yapisi Keto yapisi 

13.5 In resonance structures, the positions of the nuclei must remain the same for all struc- 
tures (rule 2). The keto and enol fo.rms shown differ not only in the positions of their 
electrons, but also in the position of one of the hydrogen atoms. In the enol form, it is 
attached to an oxygen atom; in the keto form, it has been moved so that it is attached 
to a carbon atom. 



(a) Boliim 13.6'daki bilesjklerin hangileri konjuge diendir? (b) Hangi bile§ik izole < Problem 13.6 
bir diendir? (c) Hangi bile§ik bir izole enindir? 



13.6 (a) cis- 1,3-Pentadiene, ;raH.s,frfl/!j-2 t 4-hexadiene, crjWm/^-2,4-hexadierie, and 1,3- 
cyclohexadiene are conjugated dienes. 

(b) 1,4-Cyclohexadiene and 1,4-pentadiene are isolated dienes. 

(c) l-Penten-4-yne is an isolated enyne. 

Iki bilesjk, A ve B, ayni molekiil formiiliine sahiptir, C 6 H 8 . A ve B'nin her ikisi de < Problem 13.7 

sikloheksan vermek uzere platin varhginda hidrojenin iki es,deger molii ile tepki- 

meye girer. A bilesjgi geni§band e§lesmesiz l3 C NMR spektrumunda 119 sinyal ve- 

rir. B bilesigi ise sadece iki l3 C NMR sinyal i gosterir. A bilesjgi 256 nm'de bir 

sogurma maksimumuna sahiptir, buna karsin B bile§igi 200 nm'den daha uzun dal- 

ga boyunda hie bir sogurma gostermez. A ve B'nin yapisi nedir? 

13.7 The formula, CsHh, tells us that A and B have six hydrogen atoms less than an alknne. 
This unsaturation may be due to three double bonds, one triple bond and one double 
bond, or combinations of two double bonds and a ring, or one triple bond and a ring. 
Since both A and B react with 2 mol of H 2 to yield cyclohexane. they are either cyclo 
hexyne or cyclohexadienes. The absorption maximum of 256 mil for A tells us that it is 
conjugated. Compound B, with no absorption maximum beyond 200 nm. possesses iso- 
lated double bonds. We can rule out cyclohexyne because of ring strain caused by the 
requirement of linearity of the — C^C — system. Therefore. A is L3-cyclohexadiene: 
B is 1,4-cyclohexadiene. 

Problem 13.8 > Uc bile§ik, D, E ve F, C 5 H 6 molekiil formiiliine sahiptir. Uc bilesigin hepsi de pla- 
tin varhginda 3 esdeger mol hidrojen sogurur ve pentan olusturur. E ve F bile§ikle- 
ri yakla§ik olarak 3300 cm n de bir IR sogurmasina sahiptir. D bilesjgi ise bu bolgede 
IR absorbsiyonuna sahip degildiT. D ve E bilesjkleri UV - Vis spektrumlannda 230 
nm yakinlannda bir maksimum sogurma gosterir. F bilesjgi 200 nm nin otesinde 
maksimum sogurma gostermez. D, E ve F icin yapilar oneriniz. 

13.8 All three compounds have an unbranched five-carbon chain, because the product of hv- 
drogenation is unbranched pentane. The formula. C 5 H fi . suggests that they have one dou- 
ble bond and one triple bond. Compounds D, E, and F must differ, therefore, in the way 
the multiple bonds are distributed in the chain. Compounds E and F have a terminal 
— C=CH [IR absorption at —3300 cm"* 1 ]. The UV absorption maximum near 230 nm 
for D and E suggests that in these compounds, the multiple bonds are conjugated. The 
structures are 

CH,— C=C— CH=CH-, HC^C— CH=CH— CH, HC=C— CH,— CH=CH^ 

•■ — •* MB **" 

D E F 



(a) Hidrojen kloriir 2,4-heksadien (CH 3 CH=CHCH=CHCH 3 ) ile, (b) 1.3-pentadi- < Problem I 3.9 
en, (CH 2 =CHCH=CHCH 3 ) ile tepkimeye girdigi zaman elde edilmesi beklenen 
iirunler neler olacaktir? (cis,trans izomerisini ihmal ediniz.) 



13.9 (a) 



(b) 



Recall that 1,2 and 1,4 addition refer to the conjugated system itself and not the 
entire carbon chain. CH 3 CH 2 CHCH =CHCH 3 and CH 3 CH 2 CH =CHCHCH 3 

CI CI 

The most stable cation is a hybrid of equivalent forms: 



CH 3 CHCH =CHCH 3 <—> CH 3 CH =CHCHCH ; 

Thus, 1,4 and 1,2 addition yield the same product. 
CH 3 CHCH -CHCH 3 






CI 

(a) 1,3-Biitadien ile hidrojen bromiirun 1,2-katilma tepkimesinin, 1,4-katilma tep- 
kimesinden daha hizh olu§tugunu gosteren muhtemel bir a9iklama oneTebilir misi- 

niz? tfpucu: Allilik katyonun rezonans melezini olu§turan CH 3 CHCH = CH 2 ve 

+ 

CH3CH = CHCH 2 yapilannin bagil katkisini goz oniinde bulundurunuz.) (b) 1 ,4- 
katilma ttruniiniin daha kararli olmasini nasi! aciklarsimz? 

13.10 Addition of ihe proton gives the resonance hybrid. 



Problem 13.10 



(a) CHj-CH-CH=CH. 



CH 3 -CH=CH-CH 2 
II 



The inductive effect of the methyl group in I stabilizes the positive charge on the adjacent car- 
bon. Such stabilization of the positive charge does not occur in II. Because I contributes more 
heavily to the resonance hybrid than does II, C2 bears a greater positive charge arid reacts faster 
with the bromide ion. 

(b) In ihe 1.4-addition product, the double bond is more highly substituted than in the 1,2- 
addition product; hence it is the more stable alkene. 



Problem 13.1 I > 



Siklopentadienin dimerles.mesi de endo §eklinde olu§ur. (a) Bunun nasil oldugunu 
gosteriniz. (b) Hangi it elektronlan etkile§ir? (c) Uriiniin uc boyutlu yapisi nasildir? 



13.11 (a), (c) 



(b) rt-Electron 
interaction 
occurs here. 





Endo adduct 



A§agidaki tepkimelerden beklediginiz iirunler nelerdir? 



Problem 13.12 



O 



H 




yCCH ? 



(a) 



CH 



+ 



H,C 



/% CH 2 








(b) 



H COCH, 
C 

H COCH, 



13.12 (a) H 3 C 








o 



(c) 



V^ 



+ 




O — ► 



o 




Ufis 



(b) 



\ 



H 3 C 




HO 

1 COCH, 

...hiCOCH, 

v II } 

ho 



(c) 




+ 



(major product) 




• 



(minor product) 



A§agidaki bile§igi sentezlemek i^in hangi dien ve dienofili kullanirsiniz? 



< Problem 13.13 




13.13 Use the trans diester because the stereochemistry is retained in the adduct 







..0 

HICOCH 



3 



CH.OC 



II 



H 



Problem 13.14 



13.14 



Diels - Alder tepkimeleri tig bagli (asetilenik) dienofillerle de olu§ur. A§agidaki bi 
lesjgi hazirlamak icin hangi dien ve dienofili kullanirsmiz? 








CO,CH 3 



^c 



OCH 



i 



9 ' 

CT^OCH 



Problem 13.15 



13.15 



1,3-Butadien ve a§agida gdsterilen dicnofil, B| 2 vitaminin sentezinde A. Eschenmo- 
ser ve R. B. Woodword tarafmdan kullanilmi§tir. Bu tepkimede olu§abilecek Diels 
- Alder enantiyomerlerinin yapismi ciziniz ve onlann olu§umuna yol acan iki gecis, 
durum unu gosteriniz. q 




C0 2 H 




HOX 



(dienophile 
underneath the 
plane of the diene) 



OpCH 3 
S:0 2 H 




C0 2 H 



(dienophile 

above the 

plane of the diene) 




C0 2 H 



(Or, in each case, the other face of the dienophile could present itself to the diene, re 
suiting in the respective enantiomer.) 

13.16 A§agidakilcrden 9ikarak 1,3-butadienin scntezini tasarlayiniz. 



(a) 1,4-Dibromobutan 

(b) HOCH 2 (CH 2 )CH 2 OH 

(c) CH 2 =CHCH 2 CH 2 OH 

(d) CH ? =CHCH 2 CH 2 C1 



(e)CH 2 =CHCHClCH 3 

(f) CH 2 =CHCH(OH)CH 3 

( g ) HC=CCH=CH 2 



(CH 3 ) 3 COK _ 
13.16 (a) BrCH 2 CH,CH 2 CHjBr ' * „ > CHj=CH-CH=CH I 

(CHjJjCU n 
coned H,S0 4 

(b) HOCH 2 CH 2 CH 2 CH 2 OH heat > CHf=CH-CH=CH, 

coned IUSOa w 

(c) ClipCH-CHjCIif-OH ^— *> CHf=ClI-CH=CII 2 

(CBvKCOK 

(d) CHf=CH-CH 2 Cftr-CL — - > CHi=CH-CH=CH 2 

* L l (CHj)jCOH * 2 

(CHOiCOK 

(e) CH-pCH-CH-CH, ► CH^CH-CH^CH, 

r l { (CH 3 ) 3 COH 

coned H-iSOi 

(f) CH^CH-CH-CH, . * > CHj=CH-CH=CH, 

v * I 3 heat l 

OH 

Ni B (P-2) 

(g) CH^CH-CasCH + H 2 — « — ^> CHf=CH-CH=CH 2 






13.17 A§agidaki tepkimede hangi iirunUn olu§masini beklersiniz? 

(CH,),C— C(CH,), + 2 KOH 2-* 

II ,s| 

CI CI 
13.17 CH-fC C=CH 2 

JL I 

CH 3 CH } 

13.18 A§agidaki reaktiflerin her bin ile l,3~butadienin 1 moluniin tepkimesinden han 

gi urunlerin olu§masini beklersiniz? (Eger tepkime olmuyorsa o §ekilde belir 

tiniz.) 

(a) Bir mol Cl 2 (e) H 2 da bir mol Cl 2 

(b) Iki mol Cl 2 (f) Sicak KMn0 4 

(c) Iki mol Br 2 (g) H 2 S0 4 . H 2 

(d) Iki mol H 2? Ni 



13.18 (a) C1-CH 2 CHCH=CH 2 + CI-CH r CH=CH-CH r Cl 

CI 



(b) CHj-CH-CH-^ 

(ii 61 h\ 



1 



(d) CH 3 -CH 2 -CH 2 -CH 3 



(c) CHj-CH-CH-CHj 
ir Br ^r Br 









(e) Ci-<:H 2 -CH-CH=CH 2 + Cl-CH i 7-CH=CI{-CH 2 -OH 



OH 



[+CICH 2 CHCH=CH 2 + C1CH 2 CH =CHCH 2 C1 1 
CI 



(f) 4 C0 2 (Note: KMn0 4 oxidizes H0 2 C-C0 2 H to 2 C0 2 ) 



13.19 



(g) OI r CH-CH=CH 2 + CH r -CH=CH-CH r OH 

OH 



• ■ 



A§agidaki d6nu§urn1erin her birinin nasil ger9ekle§ebilecegini gosterimz. 
(Bazi donii§iimlerdc birka^ basamak gerekebilir.) 

(a) 1-Buten ► 1,3-biitadien 

(b) 1 -Pen ten ► 1 ,3-pentadien 

(c) CH 3 CH 2 CH 2 CH 2 OH ► CH 2 BrCH=CHCH 2 Br 

(d) CH 3 CH=CHCH 3 ► CH 3 CH=CHCH 2 Br 

Br 
(e) 




Br 



(f) 



13.19 (a) CHf=CH-CH-CH 3 + 



9 



HX 



(NBS) 



/? 

I 

\ 



cci, 



Br 



NBr 



> CH-^CH-£h- 



CH 



/ 



3 



S 



o 




+ CH 2 -CH=CH-CH 
Br 




(CH 3 ) 3 COK 
(CH 3 ) 3 COH 



CH,=CH~CH=CH 7 



Note: In the second step, both allylic halides undergo elimination of HBr to yield 1 ,3- 
butadtene; therefore, separating the mixture produced in the first step is unnec- 
essary. The BrCH 2 CH=CHCH 3 undergoes a 1,4 elimination (the opposite of a 
1,4 addition). 



. 



(b) CHf=CH-CH-CH r CH 3 + NBS 



CCU 



Br 
CHf=CH-CH-CH r CH 3 





+ CrL-CH=CH-CH,-CH, \ (CH ^ CQK > CH^CH-CH=CH-CH 3 
Br 



Here again both products undergo elimination of HBr to yield 1,3-pentadiene. 



coned H-»S0 4 
(c) CH 3 CH 2 CH 2 CH,OH ^ ► CH 3 CH=CHCH 3 

■1* 

(+CH 3 CH 2 CH=CH 2 ) 



[as in (a)] 



CH-CH=CH-CH, 
l - l - 

Br Br 



Br-, 



■ ■ ■ 



heat 



CH^=CH-CH=CH, < 






(d) CH 3 -CH=CH-CH 3 



GCL 



> CH 3 -CH=CH-CH 2 Br 

+ CH^CH-CHBr-CH 



(e) 




+ Br, 



light 
heat 



(excess) 




(CHO3COK 



(CHO^COH 




Br 



NBS 
CCl, 




(0 




(CH^COK 
(CHOiCOH 





same as 




13.20 



Konjuge dienler serbest radikaller ile 1,2 ve 1,4 katilma tepkimesinin her iki- 
sini de vender. Buna gore, bir ornek olarak. peroksitli ortamda 
1,3-btitadiene HBr'nin bir e^deger molunun katilmasini gosteriniz. 



13.20 R-O-O-R " > 2R-0 



** 



or tight 



R-O* + H-Br: ► R-O-H + 'Br: 



CHf=CH-CH=CH, + • Br: > 



• 



CH~CH-CH-CH 7 <-> CH,-CH=CH-CH, 

- I - - l - 

Br Br 



-^> CH-^CH-CH-CH, + CH,-CH=CH-CH 2 + -Br: 

H Br H Br 

(EandZ) 

13.21 UV-Vis, IR, NMR ve kiitle spektrornetresi spektroskopik aletlerdir ve 

bile§ikler hakkinda yapisal bilgileri elde etmek i^in kullaninz. A§agidaki 
bile§ik ciftlerinden, bir ciftteki bir bile^igi digerinden ayirdedebilecek bir 
spektroskopik yontem (UV - Vis, IR, NMR ya da kiitle spektroskopisi) belir- 
tiniz. 

(a) 1,3-Biitadien ve 1-butun 

(b) 1,3-Biitadien ve biitan 

(c) Biitan ve CH 2 =CHCH 2 CH 2 OH 

(d) 1,3-Biitadien ve CH 2 =CHCH 2 CH 2 Br 

(e) CH 2 BrCH=CHCH 2 Br ve CH 3 CBr=CBrCH 3 

13.21 Various IR, 'H NMR, ,3 C NMR, and MS features could be used to differentiate the 
members of any of these pairs. IR absorptions can be used to indicate whether double 
or triple bonds are present in a given molecule, or whether a hydroxyl group or halogen 
is present. Chemical shifts in the proton and carbon NMR spectra indicated can also be 
used to indicate the hybridization state of carbon atoms. The number of signals in the 
proton or carbon NMR spectrum for a given compound can suggest whether there is 
symmetry to the structure or not. Splitting patterns in the proton spectra can give de- 
tailed information about the connectivity of atoms. Mass spectra will indicate molecu- 
lar weight differences when the molecular ions are present. Fragmentation patterns can 
indicate specific aspects of molecular structure characteristic to one member of a pair 
.or another. UV would distinguish members of a pair where one is conjugated and the 
other is not. Consult tables with representative spectral information to predict specific 
aspects of the spectra for each compound. 

13.22 (a) 1 ,4-Pentadienin C3'une baglanan hidrojen atomlan nadiren radikaller 

tarafindan cikanlabilir. Bu durumu nasil aciklarsiniz? (b) 1,4-Pentadienin 
C3'iine baglanan protonlann propenin metil hidrojen atomlanndan daha 
asidik olacagi gergegine bir ac,iklama getirebilir misiniz? 



13.22 (a) Because a highly resonance-stabilized radical is formed: 



CHf=CH-CH-CH=CH. 



CRpCH-CH^CH-CHj 



CH 2 -CH=CH-CH=CH 2 



(b) Because the carbanion is more stable: 



** 



CRfCH-CH~CH=CH 



2 



CHf=CH-CH=CH-CH 2 <-> 

CH r CH==CH-CH:=CH 2 



That is, we can write more reasonance structures of nearly equal energies 



13.23 



13.23 



2-Metil-l ,3-biitadien (izopren) hidrojen kloriir ile 1 ,4 katilmasi verdiginde ana 
iiriin l-kloro-3-rnetil-2-biitendir. l-Kloro-2-metil-2-buten ya 90k az olu§ur ya 
da hie olu§maz. Bu durumu nasil aciklayabilirsiniz? 



CH 



JL HCl w 1 3 

^C-CH^CHj p — > CHi-C-CH^Hj 



CH 



CH 



f=i -CH- 



CH 



CH 



CH 3 
,-£=CH- 



CH, 



CH 



CH 



i-£=CH- 



CH 



II 



The resonance hybrid, I, has the positive charge, in part, on the tertiary carbon atom; in 
II, the positive charge is on primary and secondary carbon atoms only. Therefore, hybrid 
I is more stable and will be the intermediate carbocation. A 1,4 addition to I gives 



CH 



CH. 



CH-CH-C1 



13.24 



A§agidakilerin her birinin sentezinde, hangi dien ve dienofili kullanirsiniz? 



'& 




(a) 



(b) 



O 



CH 




O 




COCH^ 



O 
O 



H 3 C^x-\>COCH 3 



(c) 




COCH3 



O 



(d) 




(e) 



(f) 



CN 




O 



^C-OCH 3 



13.24 (a) 






n 



(c) H 3 C N ^CH a 

I + 



9 



H^^COCH, 



Jt 



H,C "CHj CH,0£' "TI 



'3' 



II 

o 



(e) 



H^XN 



• 



I 



H" ^H 



(b) H 3 C^^H 



i 






9 

coca 



3 



H 3 C 



CH, H 



•""v. 



COCH, 

o 



h^ Jm 




H 



H x ^CR 



H 



a 



o 

11 

c 



:o 



c 
11 
o 



(f) 




H^.H 



H^ x COCH 



f* 



13.25 A§agidaki bile§iklerin her ikisinin de maleik anhidrit ile Diels-Alder tepkimesi 

veremeyecek olmalarimn sebebini aciklayimz. 



HC=C— C=CH veya 



y^CH 2 



13.25 Neither compound can assume the s-cis conformation. 1,3-Butadiyne is linear, and 

is held in an s-trans conformation by the requirements of the ring. 




13.26 Asetilenik bile§ikler Diels-Alder tepkimesinde dienofii olarak kullanilabilir- 

ler (Problem 13.14'e bakimz). 1 ,3-Butadienin a§agidaki reaktifler ile tep- 
kimesinden elde edilmesi beklenen urunlerin yapilarini yaziniz. 



O 



O 



(a) CH 3 OCC = CCOCH3 



(dimetil asetilendikarboksilat) 



(b) CF 3 C = CCF 3 



(heksafloro-2-butin) 



13.26 (a) 







COCH 



O 




aCF 3 
ex 



13.27 Siklopentadien eten ile 160-180"C'da bir Diels-Alder tepkimesi verir. Bu tep 

kime iiriiniinun yapisim yaziniz. 



13.27 



CH. 



H X'" H 

+ II 

H H 



s 



13.28 



Furan ve maleimit 25°C'da Diels - Alder tepkimesi verdiginde ba§hca endo 
lirun G olu§ur. Tepkimesi 90"Cda gercekle§tirildigi zaman, ba§Iica Qriin izo- 
mer H'dir. Endo iiriin 90"C'a lsitildigi zaman ekso iiriine izomerlesjr. Bu so- 
nu9lar icin bir aciklama getiriniz. 



o + 




I man 



Maleimit 



r 



25 6 C 



90°C 
^ ► 




H 

Ekso iirun 



13.28 The endo adduce is less stable than the exo, but is produced at a faster rate at 25°C At 
90°C the Diets- Alder reaction becomes reversible; an equilibrium is established, and [he 
more stable exo adduct predominates. 



13.29 



Aldrin ve dieldrin 90k tarti§ilan iki "sert" bbcek oldiiruciidur (a§agiya baki- 
niz). [Qevre Koruma Komitesi (EPA) bu bocek oldiiruculeTin kullanimini muh- 
temel yan etkileri ve biyolojik olarak ay n § am am a 1 an nedeniyle durdurmu§tur.] 
Aldrin in ticari sentezi norbornadien ve heksaklorosiklopentadien ile ba§lar. Di- 
eldrin ise aldrinden sentezlenir. Bu sentezlerin nasil yapilabilecegini gosteri- 
niz. 




Aldrin 



ci-y 



ci 




Dieldrin 




Cl CI 

Heksaklorosiklopentadien 




Norbornadien 



13.29 




+ 





Dieldrin 



• 




Aldrin 



o 

CHi(>OOH 






13.30 



(a) Aldrinin sentezi i9in kullamlan norbornadien, asetilen ve siklopentadien- 
den hazirlanabilir (Problem 13.29). Ilgili tepkimeyi gosteriniz. 

(b) Bu uriin, siklopentadienin vinil kloriirle tepkimeye sokulup olu§an iiruniin 
bir bazla etkile§tirilmesiyle de elde edilebilir. Bu sentezi tasarlayiniz. 



13.30 (a) 





* 



9 





Norbornadiene 



13.31 



(b) 




Hv^Cl 




H H 





KaOCH 



2 XX 5 



• 



QHjOH 



Diger iki giiclii bocek oldiirucii (Problem 13.29 'a bakiniz) klordan ve heptak- 
lordur. Bunlann ticari senlezi siklopentadien ve heksaklorosiklopenladien ile 
ba§lar. Bu sentezlerin nasil yapilabilecegini gosteriniz. 




CI 




Klordan 



Heptaklor 



13.31 









(dark) 



> 



Note: The other double bond is less reactive because 
of the presence of the two chlorine substituents. 




Chlordan 




• allylic 



chlorination 




Heptachlor 



13.32 



Aldrinin bir izomeri olan isodrin, burada gosterildigi gibi, siklopentadien, 
heksaklorobornadien ile tepkimeye girdiginde olu§ur. Isodrin icin bir yapi bne- 



nniz. 




+ 




* Isodrin 



13.32 




'i- 




Isodrin 



13J3 CH 3 CH=CHCH 2 OH deri§ik HC1 ile etkile§tirildiginde iki iiriin, 

CH 3 CH=CHCH 2 C1 ve CH 3 CHC1CH=CH 2 , olu§ur. Bunu a^iklayan bir me- 
kanizrna oneriniz. 



13.33 



Protonation of the alcohol and loss of water lead to an allylic cation that can react with 
a chloride ion at either CI or C3. 



CH 3 CH =CHCH 2 OH 



H* 



P CH 3 CH 



H 
CHCILpO-H 



-H,0 



13.34 



CH 3 CH =CHCH. 



<r~ > CH 3 CHCH=CH2 



a 



CH 3 CH =CHCH 2 C1 + CH.CHCH^CHj 

CI 

1,3-Biitadienin CH^OJ-Tdeki bir cozeltisi klor ile etkile^tirildiginde, iirunler 
C 1 CH 2 CH=CHCH 2 OCH, (%30) ve C 1 CH 2 CHCH=CH 2 (%70) dir. Bunlarm olu- 

sumunu gosteren bir mekanizma yaziniz. I 

OCH3 



13.34 (1) CHf=CH-CH=CH 2 + Cl 2 



> 



aCH f -CH-CH=CH 2 



13.35 



13.35 



CICH-CH=CH-CH 7 
< l v ^ 



5 + 5 + 

CICH-CH— CH^CH, 



6 + 8 + 

( 2 ) CICH 2 -C H — CH— CH 2 



CH3OH 



CICH 2 -CH-CH:=CH 2 
OCH, 



+ C1CH 2 -CH=CH-CH 2 0CH 3 



Aaw^-Dihalojenihierin dehidrohalojenlenmesi (iki e§deger mol HX*in cika- 
nlmasi) normal olarak bir konjuge dienden daha 90k bir alkini verir. Halbuki, 
1,2-dibromosikIoheksandehidrohalojenlendiginde 1,3-sikloheksadien iyi birve- 
rimle elde edilir. Bunu etkileyen etken nedir? 

A six-membered ring cannot accommodate a triple bond because of the strain that 
would be intro 



r^e> 




2 RQNa 4 




H,C 



«l 






CH. 









Too highly 
strained 



CH- 





13.36 1-Penten, A^bromosiiksinimit ile tepkimeye girdiginde, C 5 HgBr formullu iki 

Cirun elde edilir. Bu Lirunler nelerdir ve nasil olusurlar? 

Br 
13.36 The products areCHjCH^HCH =CH 2 andCH 3 CH 2 CH =CHCH 2 Br (cis and trans) 

They are formed from an allylic radical in the following way: 
Bt 2 > 2 Br* (from NBS) 

Br* + CH 3 CH 2 CH 2 CH=CH 2 > CH 3 CH 2 CHCH=CH 2 

i + HBr 

CH 3 CH 2 CH=CHCH 2 

CH 3 CH 2 CH -CH-CH 2 + Br 2 > CH 3 CH 2 CHCH=CH 2 

Br + Br» 



+ CH 3 CH 2 CH=CHCH 2 Br 
(cis and trans) 

13.37 l-Kloro-3-metil-2-biiten veya 3-kloro-3-metil-l-buten su icerisinde Ag 2 ile 

etkile§tirildiginde alkollerin ayni kari§imim (AgCl 'e ek olarak) verir: 
(CH 3 ) 2 C=CHCH 2 OH (%15) ve (CH 3 ) 2 CCH=CH 2 (%85). (a) Bu iiriinlcrin 

OH 

olu§umunu gosteren birmekanizma yazimz. (b) Olu^an iki alkenin bagil oran- 
lan nasil aciklanabilir? 

5 

13.37 (a) The same carbocation (a resonance hybrid) is produced in the dissociation step: 

CH 



I 3 
CH 3 C =CUCU 2 C\ 



b^l ? H 3 CH 3 

CH 3 ~C-CH=CH 2 «— ► CH 3 ~C~CH-CH 2 + AgCI 



Ag 




CH 3 A,,VT T + 



T 3 / I II 

I 



3 i ****^~**2 Y 

CI 




CII 3 T CH 3 

CHj-C-CH^CHj + CHj-^CH-CRjOH 

° H (85%) (15%) 

(b) Structure I contributes more than II to the resonance hybrid of the carbocation (rule 
8). Therefore, the hybrid carbocation has a larger partial positive charge on the tertiary 
carbon atom than on the primary carbon atom. Reaction of the carbocation with water will 
therefore occur more frequently at the tertiary carbon atom. 

13.38 Allenin hidrojenlenme isisi 298 kJ mol '*diir, halbuki propininki 290 kJ 

mol n dir. (a) Hangi bile§ik daha kararhdir? (b) Allen ile kuvvetli bir bazin et- 
kile$tirilmesi propine izomerlesmesine yol acar. Nicin? Aciklayimz. 



13.38 (a) Propyne. (b)Base(:B ) removes a proton, leaving the anion whose resonance 
structures are shown: 



CHf=C=CH, + :B 



H^B 




+ c=c=c 

H H 

I 



> c 
/ 

H 



-C=C-H 



II 



i . 



Reaction with H:B may then occur at the CH 2 carbanion. The overall reaction is 



13.39 



CH;=C=CH., + :B 



[CH-i=C=CH 



• • 



CH,-CsCH 1 + H . : B 



V 



CH 3 -C=CH f : B~ 

Dictil eter icerisindeki maleik anhidrit ile furanin (Problem 13.28) 
kan§tinlmasi erime noktasi 125"C olan kati bir kristal verir. Bu bile§ik 
eridigi zaman bir gaz ciki§i oldugunu goriirsunuz, Eger erimis, madde tekrar 
katila§maya birakilirsa. erime noktasi artik 125"C yerine 56"C bulunur. Uygun 
bir kimya el kitabma bakarak. neler oldugunu aciklayan bir aciklama oneriniz. 



13.39 The first crystalline solid is the Diels- Alder adduct below, nip I25°C. 



v 




On melting, this adduct undergoes a reverse Diels-Alder reaction, yielding fiiran (which 
vaporizes) and maleic anhydride, mp 56°C, 




heat 




Furan 




Maleic 

anhydride 

(mp 56° C) 



13.40 1,3-Biiladien a§agidakilerin her 

urunlerin yapilanni yaziniz. 

(a) (£)-CH 3 CH=CHC0 2 CH 3 

(b) (Z)-CH 3 CH=CHC0 2 CH 3 



biri ile tepkime verdiginde olu§abilecek 

(c) (£")-CH 3 CH=CHCN 

(d) (Z)-CH 3 CH=CHCN 



13.40 (a) 



ft 



.iCOCH- 




+ enantiomer 



(b) 



ft 



COCH 




+ enantiomer 



(c) 




+ enantiomer 



(d) 




+ enantiomer 



13.41 Biitil bromiir ve 4-bromo-l-butenin her ikisi de birincil halojentirler oldugu 
haldc. ikincisi daha hizli ayrilma verir. Bu davrani$ asil a^iklanabilir? 

13.41 The product formed when butyl bromide undergoes elimination is 1-butcne, a simple 
rnonosubstituted alkene. When 4-bromo-l-butene undergoes elimination, the product is 
1 ,3-butadiene, a conjugated diene, and therefore, a more stable product. The transition 
states leading to the products reflect the relative stabilities of the products. Since the tran- 
sition state leading to 1,3-butadiene has the lower free energy of activation of the two, the 
elimination reaction of 4-bromo-l-butene will occur more rapidly. 

13.42 A§agida gosterilen molekul bir konjuge dien olmasina ragmen, nicin bir 
Diels - Alder tepkimesi vermez? 





13.42 The diene portion of the molecule is locked into an s-trans conformation. It cannot, there 
fore, achieve the s-cis conformation necessary for a Diels-Alder reaction. 

13.43 A§agidaki tepkimede olu§an tirunun yapismi giziniz (K. C. Nicolaou 
tarafindan endiandrik asitlerden birinin sentezi esnasinda olu§tu). 



GH.OLC 



J L 




13.43 CH 3 2 C 

H 



toluen fc 

OSi(r«--Bu)Ph, » 



H 




OSi(terf-Bu)jPh 2 



' 



*13.44 Tetrafenilsiklopentadienon (A) maleik anhidrit (B) ile lsitildiginda. A" nin 
koyu eflatun rengi kaybolur. karbon monoksil cikar ve son uriin olarak C 
olu§ur. Tepkime bir Diels - Alder ara uriinii iizerinden yiirtir. C bile§igi 8 3,7; 
7,1 ; 7,3 ve 7,4'de birli 'H NMR piklerine sahiptir (alan oranlan 1 : 2 : 4 : 4). 




O + 




>c 



A B 

C bir e§deger inol bromiirle tepkimeye girerse, iki hidrojcn alomunun 
yiikseltgenme sonucu cikmasryla iki e§deger mol HBr olu§ur. Meydana gelen 
uriin D'dir. D sadece 5 7.2: 7,3, ve 7,5*de 'H NMR pikleri verir (alan oranlan 

1:2: 2). 

C ve D'nin yapilan nasildir? 



'13.44 









13.45 (a) Siklopentadienle ilgili bir cali§mada siklopcntadicn ilc BtCI (piridinin 
katilma iirunii §eklinde 1. /V-bromopiridinyum kloriir olarak tepkimeye sokul- 
dugunda baskin olarak BrCl'nin 1,2-katilma iiriinu olu§tu. Katilma markovni- 
kov katilmasidir ve basit alkenlere bromiir katilmasinin stereokimyasina benzer. 
Uriiniin yapisini cjziniz. (b) BrCl'nin kendini serbest olarak kendi kendine kul- 
lanildigi zaman (yani pridin katilma kompleksi olarak degil) t7.v-l,4-katilmasi 
baskindir. Bu iiriiniiri yapisini giziniz. (c) Yukandaki iki katilma Lirununiin me- 
tilen graplan 'H NMR spektrumlan ile ayirdedilebilir ki bunlar: 

Izomer 1 \q\n: 
CH 2 'nin H a 'si: 8 2,57 (9ift u?lu, J degerleri 2,5 ve 16 Hz) 
CH 2 , nin H b 'si: 8 3,14 (gift uclii, J degerleri 6,6 ve 16 Hz) 



•*"%* 



ci 



N : 



^ 



Br 

iV-Bromopiridinyiuin 
kloriir 



Izomer 2 igin: 
CH 2 *nin H a 'si: 8 2,76 (geni§ ikili, J degeri 18 Hz) 
CH 2 'nin H b 'si: 8 3,35 (gift ikili, J degerleri 5,5 ve 18 Hz) 
Hangi izomer hangisidir? 



*]t 



13.45 (a) 



(b) 




(c) Sfee above 



(isomer 2) 




(isomer I) 



Aromatik Bile§iklerin Tepkimeleri 



Problem 15.1 



15.1 



Arenyum iyonu icin olan iig rezonans yapidan her birisini kullanarak bir proton ci- 
ki§inin nasil oldugunu ve her bir gosterili§in tic konjuge ikili baga sahip (yani, alti 
tarn delokalize olmu§ 77 elektronu olan) benzen halkasim nasil olu§turdugunu gos- 



tenniz. 





<— > 




m 



. 



-IT 



v 



-H* 










Problem 15.2 > H 2 S0 4 , Lin pK u degeri -9, HN0 3 'Qn yK a degeri -1,4'tiir. Nitrolamanin neden deri- 

§ik nitrik ve sulfiirik asit kan§iminda, sadece deri§ik nitrik asitle yapilana gore da- 
ha hizh gercekle^tigini aciklayiniz. 



15.2 The rate is dependent on the concentration of NO, + 
acid. 



ion formed from protonated nitric 



H-O-NO, + HA 
J 

H 



NO/ 



H 3 a 



+ 



A 



(where HA = HN0 3 or HOS0 3 H) 

Because H 2 SO, (HOS0 3 H) is a stronger acid, a mixture of it and HN0 3 will contain a 
higher concentration of protonated nitric acid than will nitric acid alone. " 
That is, the reaction, 



H-0-N0 2 + HOSO3H 



. 



H-O-NO, 

H 

Protonated 
nitric acid 



produces more protonated nitric acid than the reaction, 



H-CKN0 2 + H-O~N0 2 



+ 



H-O-NO. 



+ HSO 



NO- 



Sivi HF icerisindeki benzen ve propenden (yukanda gosterilen) izopropil benzen 
olu§umunu gosteren tepkime igin mantiga uygun tiim basamaklan ieeren bir meka- 
nizma yazmiz. Mekanizmaniz uriiniin niein propilbenzen olmayip izopropi lbenzen 
oldugunu a^iklamahdir. 



Problem 15.3 



15.3 




% 



Step I CH 3 CH=CH 2 + H-F <: 



CH^CHCrL 



+ F 



Step 2 





Step 3 





H 3 

H-CH. 



+ HF 



AICI3 varhginda. Asetik anhidritten, acilyum iyonunun nasil olu§tugunu gosteri- 



Problem 15.4 



niz. 



.. 



15.4 



CH?C 




• • 



A1C1 



JO 



> 



(jO c^OAlCl 
GH 3 C-6 r CCH, 



CH 3 C 



=Oi + CH,C-OAlCi 



.C 1 - 



»• 



3 



A 



» 



t 



-. 



CH 3 C=0: 



Benzen, aliiminyum kloriirlii ortamda neopentil kloriir ile tepkimeye girdiginde ana ^ Problem I S.5 
uriin neopentilbenzen degil, 2-metil-2-fenilbutandir. Bu sonucu aciklayimz. 

15.5 The carbocation formed by the action of AlCl 3 on neopentyl chloride is primary. This car- 
bocation rearranges to the more stable tertiary carbocation before it can react with the ben- 
zene ring; 



CH 3 
CH 3 CCH 2 C1 + AJC1 3 



CH 



A1C1 



3 



CH 



+ CH,CCH 7 
CH, 



CH 3 

CH3CCH2CH3 











Benzen bor trifloriirlu ortamda propil alkolle tepkimeye girdiginde iiriin olarak pro- ^ Problem I 5.6 

pilbenzen ve izopropilbenzen elde edilmi§tir. Bu sonucu gosteren bir mekanizma 

yazimz. 



15.6 CH 3 CH 2 CH 2 -OH + BF 3 < 



> 



CM 3 CH 2 CH 2 + + HOBF 






The propyl cation can rearrange into an isopropyl cation: 

. hydride . „„, + _ 

CH 3 CH 2 CH 2 + \ m > CH3CHCH3 



* 



Both carbocations can then attack the rins. 

I— 



• 




CH 3 CH,CH, + 




CH 2 CH,CH 




CH,CHCH, 



» 



PCHCH3 




CH; 



CHCH. 



+ H + 



' 



Benzen ve uygun acil kloriir veya asit anhidritten ba§layarak a§agidakilerin her bi- 
rinin sentezini ozetleyirtiz. H „ 

(a) Btitil benzen 

(b) (CH 3 ) 2 CHCH 2 CH 2 C 6 H 5 

(c) Benzofenan (C 6 H 5 COC 6 H 5 ) 

(d) 9.10-Dihidroantrosen 

H H 

9,10-Dihidroanthrasen 



Problem 15.7 




15.7 (a) 




CH 3 CH 2 CH,COCI 



AlCJg 



\ 




CH,CH. 



2n(Hg) 

HC1 
reflux 




2 CH,CH,Ctt 



(b) 



• 




(c) 



. 1 9 h b 

(c^) 2 cHcacoa r^\V cch 2 chch 





C 6 H 5 COC[ 



aio, 



> 





Zn(Hg) 



HCJ 
reflux 




9H3 
CH 7 CH,CHCH 



(d) 




+ 




A1CK 




Zn(Hg ) 
A1CL, 




SOO, 



* 




A1C1 



*3 



> 




Zn(Hg) 
HC1 



> 




Problem 15.8 > 



Metil grubunun gelen elekttofile hi£ bir etkisinin olmadigim varsaydigmizda yuka- 
nda verilen bile§iklerin olu§ma yiizdeleri nasil olurdu? A^iklayiniz. 



15.8 If the methyl group had no directive effect on the incoming electrophile, we would expect 
to obtain the products in purely statistical amounts. Since there are two ortho hydrogen 
atoms, two meta hydrogen atoms, and one para hydrogen, we would expect to set 40% 
ortho (2/5), 40% meta (2/5), and 20% para (1/5). Thus^ we would expect that only 60% 
of the mixture of mononitrotoluenes would have the nitro group in the ortho or para po- 
sition. And we would expect to obtain 40% of w-nitrotoluene. In actuality, we get 96% 
of combined o- and/>nitrotoluene and only 4% w-nitrotoluene. This shows the ortho-para 
directive effect of the methyl group. 



A§agidaki tepkimelerdeki ana uriinleri (^izelge 15.2'den yararlanarak yaziniz. 

(a) Toluen siilfolaniyor. 

(b) Benzoik asit nitrolamyor. 

(c) Nitrobenzen bromlaniyor. 

(d) Fenol Friedel- Crafts tepkimesiyle acilleniyor. 

Eger ana uriinler orto ve para izomerlerinin bir kan§imi oluyorsa onu da belirtiniz. 



Problem 15.9 



15.9 (a) 




CO,H 



(b) 




\v- 



) 




(d) 




SO, 



H 2 S0 4 



> 



HNO, 



H 2 S0 4 



> 



Br, 



FeBr 3 



^ 



CH,COCl 
A1CL 




S0 3 H 




CO,H 




> 




+ 



SO,H 



• 




Problem 15.10 ► Rezonans teorisini kullanarak fenoldeki hidroksil grubunun nicin etkinle§tirici ve 

orto -para yonlendirici bir grup oldugunu aciklayiniz. Aciktamanizi, fenol, Br + ile 
orto, meta ve para konurnlannda tepkimeye girdiginde olu§an arenyum iyonlanni 
gostererek orneklendiriniz. 



15.10 As the following structures show, attack at the ortho and para positions of phenol leads 
to arenium ions that are more stable (than the one resulting from meta attack) because 
they are hybrids of four resonance structures, one of which is relatively stable. Only 
three resonance structures are possible for the meta arenium ion, and none is relatively 
stable. 

Ortho attack 



'OVl 




> 



:OH 




<—P> 




•on 




+ OH 




Meta attack 



Relatively stable 



■ • 



:OH 




:OH 



:OH 





<— ■> 



JOH 




Para attack 




Br + 



f 



:OH 




< — ► 





H br 
Relatively stable 



'OH 




H Br 



i 



Fenol, sodyum asetat varligmda, asetik anhidritle tepkimeye girerek bir ester, fenil < Problem 15.11 
asetat, verir. 

)V OH (CH < C0, '° /=% 





I )- ■ Ol ! - — ■ — —+ 

CH_,CO,Na 

Fenol Fenil asetat 

Fenil asetatin CH3COO — grubu, fenoldeki — OH grubu gibi (Problem 15.10) orto-pa- 

ra yonlendiricidir, (a) CH 3 COO — grubunun hangi yapisal ozelligi bu durumu aciklar? 

(b) Fenil asetat ve/? konumlanndan tepkimeye girmesine kar§in elektrofilik aromatik 

yer degi§tirmeye kar§i fenolden daha az etkindir. Bunun sebebini aciklamak icin rezo- 

nans teorisini kullaniniz. (c) Anilin cogu zaman elektrofilik aromatik yer degi§tirme tep- 

kimesinde 90k etkindir ve istenmeyen tepkimeler de olu§ur (Altboliim 15.14A). Bu 

istenmeyen tepkimeleri onlemenin bir yolu; anilini, asetil kloriir veya asetik anhidrit ile 

etkile§tirerek asetanilite (a§agida) donii§turmektir. 

O 

Anilin Asetanilit 

Asetamido grubunun (CH 3 CONH — ) ne tiir bir yonlendirici etkiye sahip olmasini bek- 
lersiniz? (d) Asetamido grubunun neden amino grubundan ( — NH 2 ) daha az etkilestiri 
ci oldugunu aciklayiniz. 





15.11 (a) The atom (an oxygen atom) attached to the benzene ring has an unshared electron 
pair that it can donate to the arenium ions formed from ortho and para attack stabilizing 
them. (The arenium ions are analogous to the previous answer with a -COCH 3 group re- 
placing the -H). 

(b) Structures such as the following compete with the benzene ring for the oxygen elec- 
trons, making them Less available to the benzene ring. 








This effect makes the benzene ring of phenyl acetate less electron rich and, therefore, less 
reactive. 

(c) Because the acetamido group has an unshared electron pair on the nitrogen atom that 
- it can donate to the benzene ring it is an ortho-para director. 

(d) Structures such as the following compete with the benzene ring for the nitrogen elec- 
trons, makins them less available to the benzene ring. 

nm:-ch 3 <— > 

H 





Hidrojen kloriir kloroetene.etenekatildigindan dahayava§katihrve urun, I.l-diklo- ^ Problem I 5. 1 2 
roetandir. Rezonans ve indiiktif etkileri kullanarak bu sonucu nasil aciklarsimz? 

CI— CH=CH 2 ► CI— CH— CH 2 

CI H 



15.12 The electron-withdrawing inductive effect of the chlorine of chloroethene makes its dou- 
ble bond less electron rich than that of ethene. This causes the rate of reaction of 
chloroethene with an electrophile (i.e., a proton) to be slower than the corresponding re- 
action of ethene. 

When chloroethene adds a proton, the orientation is governed by a resonance ef- 
fect. In theory, two carbocations can form: 



:C1-CH=CH, + H+ 



> :C1-CH 2 -CH 2 + 
I (less stable) 



> :Cl-tH-CH 



cr 



3 



> Cl-CH-CH. 



i 



l 






:6=CH-CH, 
II (more stable) 






-• 



Carbocation II is more stable than I because of the resonance contribution of the extra 
structure just shown in which the chlorine atom donates an electron pair (see Section 
15.HD). 



Etilbenzen, Br + iyonu (Br 2 /FeBr 3 , ten olu§ur) ile tepkimeye girdiginde olu§an orto ^ 
ve para arenyum iyonlan icin rezonans yapilanni yaziniz. 



Problem I 5. 1 3 



15,13 Ortho attack 

CH^CHn 




Para attack 




• 



<^-> 






CH ? CH- 




< — > 



CHLCH- 




Relatively stable 



CH*)CH 




Br + 



> 



CH.CH. 




Oi,CE 




«— > 



Relatively stable 



CH,CH- 




Bifenil (C 6 H 5 — C 6 H 5 ) nitrolandiginda benzenden daha hizli tepkimeye girer ve ana 
iiriinler l-nitro-2-fenilbenzen ve l-nitro-4-fenilbenzendir. Bu sonuclan agiklayiniz. 



Problem 15.14 



15.14 The phenyl group, as the following resonance structures show, can act as an electron- 
releasing group and can stabilize the arenium ions formed from orcho and para attack. 

- 

Ortho attack 




> 



NO,* 




<—> 






<—> 



Para attack 




> 



NO,* 




<—> 





<—> 





4 — > 




- 




<— > 




Propilbenzen UV i$ini varliginda klor ile tepkimeye girdiginde, ana iiriin 1-kloro- 
1 -fenilpropandir. 2-Kloro-l-fenilpropan ve 3-kloro- 1 -fenilpropan yan iiriinlerdir. Her 
bir urtinu veren radikalin yapisini yaziniz ve 1-kloro-l -fenilpropan in ana iirtin ol- 
ma nedenini aciklayimz. 



Problem 15.15 



15,15 




leads to 1-chloro-l-phenylpropane 





CH 2 CHCH 3 
II 

ft 

CH*5 L-JlIt L-il-) 

in 



leads to 2-chioro-l-phenylpropane 



• • 



leads to l-chloro-3-phenylpropane 



The major product is 1-chloro-l-phenylpropane because I is the most stable radical. It is 
a benzylic radical and therefore is stabilized by resonance. 




HCH2CH3 




CHCH,CtL «— PPL 







CHCH ? CH, <—> 



a >=CHCH 2 CH 



Problem 15.16 



Fenilasetilen (C 6 H 5 C=CH) ile ba§layarak (a) 1-fenilpropin, (b) 1-fenil-l-biitin, 
(c) (Z)-l-fenilpropen ve (d) (E)-l-fenilpropenin sentezlerini tasarlayiniz. 



15.16 (a) 




NaNH 2 
Hq.NH : 



> 




C=C • Na + — > 




(b) 




=CH 



(DNaNH 2 /NH 
(2) CH 3 GH 2 C1 



> 




CCH 2 CH 3 



(c) 



(d) 




=CCH. 



[from(a)] 




=CCH. 



[from(a)] 



H, 



Ni 2 B (P-2) 



> 



Li 



CH,CH,NH- 



> 




HBr'nin 1 -fenilpropen ile (a) peroksit varhgindaki (b) peroksitsiz ortamdaki tepki- 
meleri icin mekanizmalar yaziniz. Her bir durumda katilmanm yer seciciliginin se- 
bebiai aciklayiniz (yani, peroksit varken 2-bromo-l-fenilpropanm peroksit yokken 
1-bromo-l-fenilpropanin ana uriin olmasimn nedenini aciklayiniz). 



Problem 15.17 



15.17 The addition of hydrogen bromide to 1-phenylpropene proceeds through a benzylic rad- 
ical in the presence of peroxides, and through a benzylic cation in their absence (cf„ a 
and b as follows). 

(a) Hydrogen bromide addition in the presence of peroxides. 
Chain Initiation 



Step 1 



R— 0^0)— R 



> 2R— 



Step 2 




RO + H-VBr 

u 



> R— 0— H + Br» 




Step 3 Br-' + C 6 H 5 CH=CHCH 3 



y 



C 6 H-CH— CHCH 3 



Br 

A benzylic radical 



Chain Propagation 



Step 4 CH.CHCHCH, + H^Br 



I 
"Br 






> C,H,CH 7 CHCH, + Br 



6 Xi 5 



Br 



2-Bromo- 1-phenylpropane 



»• 



The mechanism for the addition of hydrogen bromide to 1-phenylpropene in the 
presence of peroxides is a chain mechanism analogous to the one we discussed when 
we described anti-Markovnikov addition in Section 10.9. The step that determines the 
orientation of the reaction is the first chain-propagating step. Bromine attacks the sec- 
ond carbon atom of the chain because by doing so the reaction produces a more stable 
benzylic radical. Had the bromine atom attacked the double bond in the opposite way. 
a less stable secondary. radical would have been formed. 



C 6 H 5 CH=CHCH 3 ft Br- -*-> C 6 H 5 CH -CHCH 3 



Br 
A secondary radical 



(b) Hydrogen bromide addition in the absence of peroxides. 



C 6 H 5 CH=CHCH 3 + HBr ► C 6 H 5 CHCH 2 CH 3 * Br 

A benzylic cation 



6 AA 5 



C 6 H 5 CHCH 2 CH 3 
Br 
1-Bromo- 1-phenyipropane 

In the absence of peroxides, hydrogen bromide adds through an ionic mechanism. 
The step that determines the orientation in the ionic mechanism is the first, where the pro- 
ton attacks the double bond to give the more stable benzylic cation. Had the proton at- 
tacked the double bond in the opposite way, a less stable secondary cation would have 
been formed. 

C 6 H 5 CH=CHCH 3 + HBr -*> C 6 H 5 CH-CHCH 3 f Br" 

H 
A secondary cation 

1-Fenilpropenin a^agidaki tepkimelerdeki ana iiriinuntin ne olmasini beklersimz (a) < Problem 15.18 

HC1 ile tepkimeye girdiginide (b) Oksiciva katilmasi-civa atilmasina aynlmasina 

ugradiginda. 

15.18 (a) (C)>— CHCH 2 CH 3 because the more stable carbocation intermediate is the 

— ^ — \ 

benzylic carbocation, <OV™ CH 2 CH 3 - which then reacts with a chloride ion * 







(b) <()V-CHCH 2 CH3 because the more stable intermediate is a benzylic cation, 

which then reacts with H-,0. 



Problem 15.19 ► Benzenden m-kloroetilbenzen seniezlemeniz gerektigini varsaymiz. 




CHXH 



Benzeni klorlayarak ba§layabilir ve sonra CH 3 CH 2 C1 ve A1C1 3 kullanarak Fri- 
edel-Crafts alkillemesi yapabilirsiniz veya once Frie del -Crafts alkillemesi sonra 
da klorlama yapabilirsiniz. Ancak iki yontem de istenen iirunu vermez. 

(a) Nicin iki yontem de istenen tiriinii vermez? 

(b) Basamaklar dogru sirada yapilirsa bunu basarabilecek tic basamakh bir yontem 
vardir. Bu yontem nedir? 

15.19 (a) The first method would fail because introducing the chlorine substituent first would 
introduce an ortho-para directing group. Consequently, the subsequent Friedel-Crafts re- 
action would not then take place at the desired meta position. 

The second method would fail for essentially the same reasons. Introducing the 
ethyl group first would introduce an ortho-para director, and subsequent ring chlorina- 
tion would not take place at the desired meta position. 

(b) If we introduce an acetyl group first, which we later convert to an ethyl group, we 
install a meta director. This allows us to put the chlorine atom in the desired position. 
Conversion of the acetyl group to an ethyl group is then carried out using the Clem- 
mensen reduction. 




CH,COCl 

AJC^ 



> 




CI- 



FeCl, 



> 




CH,CH 



Zn(Hg) 
HCl 



> 




Problem IS. 20 > A§agidaki bile§iklerin her birisi nitrolandigmdan elde edilebilecek ana uriinu (veya 

uriinleri) belirtiniz. 



15.20 (a) 




(a) 




(b) 





OCH 



(c) 



SO3H 




OCH 



OCH. 




^^0, 



^ 



Problem 15.21 > Asagidaki gozlemleri aciklayiniz: (a)l-Kloro-2-btiten etanollii ortamda derisjk sod- 

yum etoksit ^ozeltisi iie tepkimeye girdiginde tepkime hizi allilik halojeniiriin ve 
etoksit iyonunun derisjmine baghdir. Tepkime urunu olarak yiiksek verimle 
CH 3 CH=CHCH 2 OCH 2 CH 3 elde edilir. (b) 1 -Kloro-2-buten etanol icerisinde cok 
seyreltik sodyum etoksit ^ozeltisiyle (veya sadece etanol ile) tepkimeye girdiginde 
tepkimenin hizi etoksit iyonunun derisjmine bagli degildir, sadece allilik halojenii- 
riin deri§imine baghdir. Bu ko§ullarda tepkimede CH 3 CH=CHCH20CH 2 CH3 ve 
CH,CHCH=CH 2 . kansjmi olu§ur. 

OCH 2 CH 3 

(c) Eser tniktarda su varhgtnda l-kloro-2-biiten yava§ca 1 -kloro-2-btiten ve 3-klo- 
ro-1 -bitten kan§imina donii§ur. 

15.21 (a) In concentrated base and ethanol (a relatively nonpolar solvent), the S N 2 reaction is 

favored. Thus, the rate depends on the concentration of both the alky] halide and , 
NaOC 2 H ? > Since no carbocation is formed, the only product is 



CH 3 CH =CHCH 2 OCH : CH 3 

(b) When the concentration of C 2 H 5 0~ ion is small or zero, the reaction occurs through 
the S N 1 mechanism. The carbocation that is produced in the first step of the S N 1 mecha- 
nism is a resonance hybrid. 



: 



CH,CH=CHCH,C1 ^ 



CH,CH=CHCH. 



* 



+ 



L CH 3 CH-CH 



=CH* 



+ CI 



This ion reacts with the nucleophile (C 2 H 5 0~ orC 2 H 5 OH) to produce two isomeric ethers 



OCH 2 CH 3 
1 



CH 3 CH=CHCH 2 -OCH 2 CH 3 and CH 3 CHCH=CH 2 



(c) In the presence of water, the first step of the S N 1 reaction occurs. The reverse of 
this reaction produces two compounds because the positive charge on the carbocation is 
distributed over carbon atoms one and three 



CH,CH=CHCH, 



OLCH-CH=CH, 



_^"3 



+ CI 



CH 3 CH=CHCH,Cl 



> + 



CI 



CH 3 CHCH=CH 2 



Problem 15.22 > 



l-Kloro-3-metil-2-bliten su ve dioksan kan§iminda l-kloro-2-biiteninkinden bin kat 
dahahizh hidrolize ugrar. (a) Etkinlikteki bu farkhligin nedeni nedir. (b) Hangi uriin- 
leri elde etmeyi beklersiniz? [Dioksan suyla her oranda kan§an halkah (asagida) bir 
eterdir ve buna benzer tepkimeleri yapmak icin yararli bir yardimci cozucudiir. Di- 
oksan kanserojendir (yani kansere neden olur) ve bununla birlikte pek 90k eter gi- 
bi peroksilleri olu§turma egilimindedir.] 



O 
Dioksan 



15.22 (a) The carbocation that is produced in the S N 1 reaction is exceptionally stable because 
one resonance contributor is not only allylic but also tertiary. 



CH. 
'LI 



S N 1 



CH,C=CHCH,C1 ^ 



CH 



CH. 



CH 3 C=CHCH 2 *M* CH 3 -C-CH=CH 2 



CH 
I 



A 3° allylic carbocation 



3 



CR 



(b) CH,C=CHCH,OH + 



CH-CCH=CH, 

3 I 

OH 



Problem I 5.23 > Pek cok birincil alkil halojenur S N 1 tipi tepkimeye ugramazken, ROCH 2 X tipinde- 

ki birincil alkil halojentirler S N 1 tipi tepkimeye ugrarlar. ROCH 2 X tipindeki halo- 
jeniirlerin S N l tepkimesine ugramasi icin bir rezortans aciklamasi onerebilir misiniz? 

1 5,23 Compounds that undergo reactions by an S N L path must be capable of forming relatively 
stable carbocations. Primary halides of the type ROCH^X form carbocations that are sta- 
bilized by resonance: 



a m 



R-O-CH 



R-0=CH, 



Problem 15.24 > A^agidaki kloriirler, etanol icerisinde. bagil hizlan parantez iginde verilen solvoli 

ze ugrarlar. Bu sonuglan nasil aciklarsiniz? 

C 6 H 5 CH 2 C1 (C fl H 5 ) 2 CHCH 3 (C 6 H s ) 2 CHCl (C 6 H S ) 3 CC1 



(0,08) 



CI 
(1) 



(300) 



{3 x 10 6 ) 



15.24 The relative rates are in the order of the relative stabilities of the carbocations: 



< C 6 HfCHCH-j 



(CHJ,CH < (C 6 H 5 ) 3 C 



The solvolysis reaction involves a carbocation intermediate 



Problem I 5.25 > TolueninBirchindirgenmesimolekulerfonnaluC 7 H 10 olanbiruriinverir. Ozonlama 

ve ardtndan cinko ve suyla indtrgeme bu urunii CH 3 COCH 2 CHO ve OHCCH 2 CHO 
ya donu§tiirur. Birch indirgenme iiriinuniin yapisi nedir? 



15.25 





15.26 



A 

A§agida verilen her bir bile§ik Cl 2 ve FeCl 3 ile halka klorlanmasina 
ugratildiginda elde edilebilecek ana urunii (veya tiriinleri) yaziniz. 

(a) Etilbenzen (e) Nitrobenzen 

(b) Anizol (C 6 H 5 OCNH 3 ) (0 Klorobenzen 

(c) Florobenzen (g) Bifenil (C 6 H 5 — QH S ) 

(d) Benzoik asit (h) Etil fenil eter 



15.26 (a) 




• 



(c) 




(e) 




(S) 



(h) CH 3 CH 2 



CH,CH 





3 



OCH 3 



(b) 




OCH 















COH 



(43 




(f) 




+ 




+ 




- 




+ CH.CH.O 




15.27 



A§agidaki her bir bile§igin halka nitrolanmasinda olu§an ana Qriinii (veya 
iiriinleri) yaziniz. 

(a) Asetanilit (C 6 H 5 NHCOCH 3 ) 

(b) Fenil asetat (CH 3 C0 2 C 6 H 5 ) 

(c) 4-KIorobenzoik asit 

(d) 3-Klorobenzoik asit 

(e) C 6 H 5 COC 6 H 5 



15.27 (a) 



(c) 



fcfc 



NHCOCH. 




+ 




NHCOCH. 




(b) 




+ 





N0 2 








N0 2 


(mainly) 




CI 


CI 


o 2 n^A^ 


rfAs 


m 


( 


+ 


Ol 




' \^COH ■ 


V^COH 


- 







NO, 


O 



15.28 A§agidaki tepkimelerin ana uriinlerini belirtiniz. 



(a) Stiren + HC1 — ► 

(b) 2-Bromo-l-tenilpropan + C 2 HsONa 

(c) C 6 H 5 CH 2 CHOHCH 2 CH 3 **** m * 

(d) (c) nin urutm + HBr ► 



HA 



]SI 



(e) (c)'nin iirunii + H 2 

(f) (c)*nin iirttnu *+• H 2 (1 e^deger mol) 

(l)KMnO r HO . isi 

(g) (f)ninuriln(l (2)H<0 . ► 



Pi 



o, 



25 W C 



> 



15.28 (a) 




HCH 






(b) 




H =CHCH. 



(c) 




H=CHCH 2 CH 3 



(d) 




h 2 c;hch 2 ch3 



(e) 




(g) 



* OH 




-OH 



(0 




)V-CH 2 CH 2 CH 2 CH 



3 



15.29 Benzenle ba§layarak, a§agidaki bile§iklerin her birinin sentezini tasarlayiniz 



(a) Izopropilbenzen 

(b) ter-Butilbenzen 

(c) Propilbenzen 

(d) Butilbenzen 

(e) l-ter-Biitil-4-klorobenzen 

(f) 1-Fenilsiklopenen 

(g) fr<my-2-Fenitsiklopentanol 



(h) m-Dinitrobenzen 
(i) m-B romonitrobenzen 
(j) p-Bromonitrobenzen 
(k) o-Klorobenzensulfoik asit 
(1) o-Kloronitrobenzen 
(m)n7-Nitrobcnzensiilfoik asit 



15.29 (a) 



(b) 



(c) 



CH 




CH a 
* C1CHCH. 



AIC1 3 



/\XHCH ; 





CH 3 

+ CICCH 

I 



A1C1 



3 



r^ 





o 

+ Cl4!cHXH. 



A1C1 3 





II 



/\XCH 2 CH 3 





Zn(Hg) 
HC1, reflux 



^CH-jCH 



3 



(Note: The use of C1-CH 2 CH 2 CH 3 in a Friedel-C rafts synthesis gives mainly the 
rearranged product, isopropylbenzene.) 



(d) 




O 

+ Cl-CCH,CH ? CH 3 

M ■■ W 



Aid, 




2 CH ; CH 3 



Zn(Hg) 



HC1, 
reflux 




2 CH 2 CH 2 CH 3 



«• • 






^-v^C(CH 3 ) 3 



(e) 




+ CI 



[from (b)] 



FeCl 



3 



dark 




C(CHO 



3^3 



ffl 





(g) 




[from (f)] 



AIC1 



> 





(l)THRBH 



(2)H,0„OH- 
(syn addition) 



> 




« 



CH 3 CH : ONa 



CH 3 CH 2 OH 




- 






i 



• 



(h) 




+ HNO. 



USO, 



> 




HNQ 3 

h 2 so; 




(i) 




+ Br, ^-> 




(J) 




+ Br, ^-> 




HN03 



H.SO, 



> 




+ ortho 



GO 




» & -£=a> 




so 3 



H,SQ 



> 





H 2 O/H 2 S0 4 . heat 



SO3H 



SO3H (separate) 



(1) 




so 



^ 



HiSO, 




SO,H 



A 



(separate) 



H 2 0/H,S0 4 heat 



• 



<m) 




NO, 



SO 



?> 



H,SO 



« 




[from (h)] 



+ 




HNO^ 



H 2 S0 4 



> 




SO3H 



SO3H 




H 2 0/H 2 S0 4 



heat 



• 



15.30 Stirenle ba§layarak, a§agidakilerden her birinin sentezini tasarlayiniz 



(a)QH,CHClCH 2 Cl 

(b) C 6 H 5 CH 2 CH 3 

(c) C 6 H 5 CHOHCH 2 OH 

(d) C 6 H 5 C0 2 H 

(e) C 6 H 5 CHOHCH, 

(f) C 6 H 5 CHBrCH, 

(g) C 6 H,CH 2 CH 2 OH 



(h) QH 5 CH 2 CH 2 D 
(i) C 6 H 5 CH,CH 2 Br 

(j) C 6 H 5 CH 2 CH 2 I 
(k) C 6 H S CH 2 CH 2 CN 
(I) C 6 H 5 CHDCH 2 D 

( m)Sikloheksilbenzen 
(n) QH 3 CH 2 CH 2 OCH 3 



/vTH=CH 2 



15.30 (a) 




CI, 



^\THC1CH,C1 



-* 




(b) 




=CH, 



B 



NL 



> 







(c) 




CH 2 



KMnO., OH" 



^\XHOHCH,OH 



25° C 




(d) 




:h=ch, 



( 1 ) KMnQ,, OH ] , hea t 
(2)H,0- 




,H 



(e) 




|~H =CH, 



H,0 



H,S0 4 



^> 




CHOHCH 



(f) 




=CH, 



HBr 



/\THBrCH 



no peroxides 



> 




3 



(g) 




(1) THB BH 3 



(2) HA- OH 



*- 







.CH,CH,OH 



(h) 




=CH 7 



(i)THRBH 



3 



(2) CH,C0 2 D 



■J> 




o 



CH 2 D 



(i) 



0) 



00 



(i) 



(m) 



„^v^CH=CH, 




[from (i)] 



[from (i)] 



^ 



HBr 



peroxides 




T 




7 CH,Br 



+ Nal 




,CH 7 Br 



+ CN 




=CH, 



d, 



Ni 



> 




heat 



acetone 
H,0 



> 



> 



CPLBr 



2 W1 ^ 




-jCTL,! 




CH.CN 



/^\XHDCH 7 D 




> 




H, 



Nl 



> 



. 




(n) 




[from (g)] 



? CH,OH 



Na 



> 




,CH,ONa 



CH,I 



> 



15.31 




',CH,OCH 



3 



Toluenle ba^layarak, a§agidakilerin her birinin sentezini tasarlayiniz 

(a) m-Klorobenzoik asit (f) /7-Izopropiltoluen (/7-kiimen) 

(b) p-Metilasetofenon (g) l-Sikloheksil-4-metilbenzen 

(c) 2-Bromo-4-nitrotoluen (h) 2,4,6-Trinitrotoluen (TNT) 

(d) />-Bromobenzoik asit (i) 4-Kloro-2-nitrobenzoik asit 

(e) l-Kloro-3-triklorometilbenzen (j) l-BLitil-4-metilbenzen 






15.31 (a) 




— Sh — * - a -* 

heat 



0,H 




CI, 



FeCl 



5 




(b) 








* Cl-CCH 



AICI 




+ ortho 



COCH- 



(c) 




m 



HN0 3 
H,S0 4 ' 




Br, 



FeBr, 



> 




(+ ortho) 




Br, 



FeBr, 



> 




KMnQ,,OH' HjO* 



heat 



>-^— > 




(+ ortho) 



(e) 




Cl 2 (excess) 
light 



> 




CI 



FeCl 



> 




ffi 




CH. 



Aid 



+ Cl-CHCH 



> 




+ ortho 



CH3CHCH3 



(g) 




CI 




A1CI 



^ 




* «r€J 




+ ortho 



(h) 




HNOj (excess) 



> 










CH 



(i) 




SO 



H,S0 4 




so 3 h 



(separate) 




H 2 0/H 2 S0 4t heat 




(1) KMnQ 4 , OH", heat 

(2) H 3 + 




HNO 



H,S0 4 



*- 



SO3H 



NO, 

- cu 



FeCl 




CH 




NO, 



S0 3 H 



NO, 



H 2 0/H 2 S0 4 



heat 



(J) 




15.32 



+ Cl- 




CCH 2 CH,CH 3 



A1C1 



> 




Zn(Hg) 

S3 



9=0 

CHjCH-jCH^ 
(+ ortho) 




CH,CH,CH,CH 



Anilinle ba§layarak, a§agidakilerin her birinin sentezini tasarlaymiz, 

(a) p-Bromoanilin (d) 4-Bromo-2-nitroanilin 

(b) o-Bromoanilin (e) 2A6-Tribrornoanilin 

(c) 2-Bromo-4-nitroanilin 



15.32 (a) 




CI— 





II 

CCH a 



NHCOCH 



Br 7 




FeBr 



*» 





NH, 



(1)H + 



H,0 

(2) OH" 



Br 

(+ ortho) 




(b) 



NHCOCH 




3 



SO 



i 



H,SO. 



[from (a)] 



NHCOCH 




3 



S0 3 H 



(.minor 
product) 



+ 



NH 



NHCOCH 




Br, 



FeBr 



3 



S0 3 H (major 
product) 




NHCOCH3 

Br 




SO B H 



(1) H 3 0/H 2 S0 4 



heat 
(2) OH" 



NH, 



(c) 








NHCOCH3 
Br 



NHCOCH 



CI— CCH 3 



[from (b)] 



(d) 



NHCOCH 



HNO 




H 2 S0 4 



SO3H 
[from (b)) 



3> 




HNO 



3 



H 3 SG 4 



^ 



NHCOCH ; 
NO-, 




Br, 



FeBr 



■J^ 



SO3H 




3 



NH, 



(1)H + 



H,0 
(2) OH" 



NHCOCH 




3 , 
(1)H 3 



+ 



H,0, heat 
(2) OH"" 



-J^- 




NO, 



NH, 




NO, 



(e) 




15 33 



Br, 



H,0 



> 




A§agidaki her iki sentez de ba§ansiz olacaktir. Her birinde neyin yanli§ oldu 
gunu a^iklayiniz. 




(a) 



(I)HNO,/H,S0 4 
(2)CH,CQCI/AIC1 ? 

(3)Zn(Hg),HCl 




CrLCHq 



CH,CH 3 
CH = CH. 



(b) 




(1}NBS.CCI.,.i§ik 

(2) NaOEt. EtOH. 1st 

(3) Br,. FeBr ; 




15.33 (a) Step (2) will fail because a Friedel-Crafts reaction will not take place on a ring that 

bears an -NO, group (or any meta director). 




HNO- 



H 2 SO, 



> 




CH..COC1 



AlCl 



? 



no Friedel-Crafts 
reaction 



(b) The last step will first brominare the double bond. 




H 2 CH 3 



NBS 



Hghl 



> 




NaOEt 

EtOH 
heat 




H=CH, 



Br, 



FeBr* 



15.34 




HBrCH,Br 



+ 



:HBrCH 2 Br 
Br 




+ 




HBrCH^Br 



Fenilbenzoatin bir halkasi digerinden daha kolay elektrofilik aromatik yer 
degi§tirmeye ugrar. (a) Bu halka hangisidir? (b) Cevabimzi a^iklayiniz. 





Fenil benzoat 



15.34 (a) Electrophilic aromatic substitution will lake place as follows: 



m » 




> 




+ H + 



4 




+ H 



(b) The ring directly attached to the oxygen atom is activated toward electrophilic attack 
because the oxygen atom can donate an unshared electron pair to it and stabilize the in- 
termediate arenium ion when attack occurs at the ortho or para position. 



15.35 



A§agidaki bile§ikler Br 2 ve FeBr 3 ile halka bromlamasina ugratildikiannda 
hangi uruniin (veya urunleri) olu§masmi beklersiniz? 

O 



15.35 (a) 



(a) 



Or 



(b) 



(0 



CH 






NH— C 



O O 



c— C 







(b) 




NH-C 





NH-C 




15.36 




Pek 90k polisiklik aromatik bile§ik Bradsher tepkimesi veya aromatik 
siklodehidrasyon olarak bilinen halkala§ma tepkimesi ile sentezlenmi^tir. Bu 
yontem 9-metilfenantrenin a§agidaki sentezi ile gosterilebilir. 




HBr 



asetik as it 

ISI 




9-Metilfenantren 

Bu tepkimede arenyuin iyonu bir ara urUndur ve son basamak alkoliin 
dehidrasyonunu icerir. Bradsher tepkimesi icin verilen yukandaki ornek 19111 
mantiklt bir inekanizma oneriniz. 



15.36 



/*** 




w 





C ^CH, 



H— Br 




-HBr 



*» 





:0H,+ 



\^ 




-H.,0 



** 



\^ 




G-I Bile^iklerinin yapilanni bulunuz. 



der H,SO 



60-65 C 



G 



der I-INO, 
derH,SO, 



H 



OH 



H,0". H,0 



ISI 



(C 6 H 6 S 2 Oh) 



(C 6 H s NS 2 O 10 ) 



(C 6 H 5 N() 4 ) 



15.37 This problem serves as another illustration of the use of a sulfonic acid group as a block- 
ing group in a synthetic sequence. Here we are able to bring about nitration between two 
meta substituents. 




coned H 2 SQ 4 
60-65°C 



H0 3 S 




G 



coned HNO3 
coned H 2 S0 4 



SO3H 



HO3S 




H 3 + , H 2 



heat 



> 



H S °3 H 




^>^OH 



15.38 



2,6-Diklorofenol iki kene tiirunun {Amblyomma amerieanum ve A. macula- 
turn) di^ilerinden izole edilmi§tir ve bu maddenin bir seks gekicisi oldugu bi- 
limnektedir. Her bir di§i keneden yakla^ik 5 ng 2,6-diklorotenol elde edilir. 
Bu miktardan daha fazlasina ihtiyacmiz oldugunu varsayiniz ve bunun icinde 
2,6-diklorofenoliin fenolden baslayan bir sentezini tasarlayiniz (Ipucu: Fenol 
100°C'da sUlfolandiginda iiriin basJica/)-hidroksibenzensulfonik asittir.) 



15.38 



15.39 




OH 



OH 



H 2 S0 4 



100°C 



> 




ci, 



Fe 




dilute 
H,S0 4 

heat 




SO,H 



S0 3 H 



Hidrojen halojenurtin (hidrojen bromiir veya hidrojen kloriir) 
l-fenil-l,3-butadiene katilmasi (sadece) l-fenil-3 -halo- 1 -bitten verir. (a) Bu 
iiriin iin olu§umunu aciklayan bir mekanizma yaziniz. (b) Bu, biitadien 
sistemine 1.4 veya 1,2 katilmasi midir? (c) Tepkimenin iirunii en kararh 
karbokatyon ara urtinCi olu§umu ile uyumlu mudur? (d) Tepkime kinetik 
kontrollii mii yoksa denge kontrollti miidiir? Agiklayiniz. 



15.39 (a) (1) C 6 H 5 CH=CH-CH=CH 2 



H 



+ 



s + s + r 

(2) C 6 H 5 CH=CH— CH— CH^ — 



C 6 H 5 CH=CH— CH— CH 3 

A 



C 6 H 5 CH 



S + 



— CH=CH— CH 

y — 



8 + 



C 6 H 5 CH=-CH=-CH— CH 3 

C 6 H 5 CH=CH— CH— CH, 

I 
X 



(b) 1,2 Addition. 

(c) Yes. The carbocaticn given . &', ;S a hybrid of secondary allylic and benzylic con 
tributors and is therefore more stable than any other possibility; for example. 



C A H,CH=CH-CH=CH, 



K 



> C 6 H 5 CHv 



CH 



CH=CH, 



"S 



> 



C 6 H 5 CH,~CH=CH-CH, 

- j 



A hvbrid o f 
aliylic contri 
butors only 



(d) Since the reaction produces only the more stable isomer— that is. the one in which 
the double bond is conjugated with the benzene ring- the reaction is likely to be under 
equilibrium control: 



5 + 



5 + 



C 6 H 3 CH— CH— CH-CH 3 






CI 



> CJELCH =CH-CH-CH 3 



CI 
More stable isomer 



> C 6 H 5 CH -CH=CH-CH 

CI 
Less stable isomer 



3 



Actual 
product 



Not 
formed 



15.40 



2-Metilnaftalin toluenden a^agidaki tepkime sirasi ile sentezlenebilir. Her bir 
ara Qruniin yapisim yaziniz. 



Toluen -I- siiksinik anliidrit 



A1CI, 



A 

(C„H 12 3 ) 



Zn(H") 

^H 

HCI 



B 

(C n H I4 02) 



SOCI, 



> c 

(C,,H„CIO) 



AIC1, 



H.SO. 



F 



NBS 



* D 

(CuHnO) 
G 



NaBH 4 



* E 

(C„H M 0) 



NaOEi 



isi CCI4, 151k *" EtOt 

(CiiHu) (CiiHuBr) isi 



* 2-Metilnaftalin 



15.40 



H 3 C 



+ 




A1G 



3 



> 



Toluene 




Succinic 
anhydride 




A 



Zn(Hg) 



HC1 



> 




HO X 
B 



SOCK 



> 




AIC1 




D 

(C„H 12 0) 




I 



H 3 C 




F 
(G n H 12 ) 



NaBH. 
*-> 




E 

(C n H 14 0) 



NBS 

CCl! 
lieht 




H->SQ 4 
heat 



G 



NaOEt 



EtOH 
heat 



> 




2-Meihylnaphthalene 

15.41 Dimetilbenzenin (bir ksilen) halka nitrolanmasi sadece bir nitrodimetilbenzen 

verir. Bu dimetilbenzenin yapisi nedir? 



15.41 




H,S0 4 




(only possible 
mononitro product) 



15.42 A§agidaki tepkimeleri agiklayan mekanizmalan yaziniz. 



(a) 




HA 



<-H,0) 



■► fenantren 



CH.OH 



15.42 (a) 




CH^OH 



HA 




rearrange- 
ment 



(b) 2CH 3 — C = CH 2 



C 6 H 5 




-H,0 



**■ 



H,OH, 




C 6 H 5 




HA 



(b) CH 3 — C=CH 2 * CH 3 

C 6 H 5 



C-CH 3 



CH,— C=CH, 
3 I 

C«H 5 t 



H 3 Q CH 3 




C 6 H 5 



HX CH 




H 5 C 



3 



i\ CH 



-HA 



> 







3 



CH, C ' H5 



15.43 a-Tetralon ile ba5layarak a§agidakilerin her birini nasil sentezleyeceginizi gos 
teriniz (Altboliiin 15.9). 



(a) 




(b) 




(c) 




(d) 




15.43 (a) 




(b) 







HCl 

1 



NaBHa 



OH - 



> 





(c) 




(d) 



15.44 



(1) CH 3 MgI 

(2) NH 4 + 





H, /Hi 




(l)C 6 H s MgBr 



(2) NH 4 + 



; 




H 



heat 



OH 




Fenilbenzen (C 6 H 5 — C 6 H 5 ) bile^igi bifenil olarak isimlendirilir ve halkalar 
a§agidaki gibi numaralanclinlir. 

3 2 2' 3' 




5 6 6' 5' 

SUbstitue bifeniller hakkinda a§agidaki sorulan cevaplamak iyin modeller 
kullaniniz. (a) Belirli biiyuk gruplar orto konumlannm 119 veya dordiinde 
bulunursa (yani, 2, 6, 2' ve 6') stibstitue bifenil enantiyomerik yapilarda bu- 
lunabilir. Enantiyomerik yapilarda bulunan bifenillere ornek. 2-N0 2 , 6-C0 2 H. 
2'-N0 2 , 6'-C0 2 H siibstitiientleri bulunduran bifenildir. (b) Bundan sorumlu 
olan etkenler nelerdir. (/;) 2-Br, 6-CO^H, 6'-H bulunduran bifenilin enanti- 
yomerik yapilarda bulunmasini bekler misiniz? (c) 2-N0 2 , 6-N0 2 , 2'-C0 2 H. 
6'-Br bulunduran bifenil enantiyomerik yapilara aynlamaz (yarilamaz) Nigin? 
Acjklayiniz. 



15.44 



(a) Large ortho substituents prevent the rwo rings from becoming coplanar and prevent 
rotation about the single bond that connects them. If the correct substitution patterns are 
present, the molecule as a whole will be chiral. Thus, enantiomeric forms are possible 

7rn u°o* m^ 6 m / 0iecu,es d0 not have a stereocenter. The compound with 2-NO„ 
o-eu 2 H, 1 -N0 2 , 6'-C0 2 H is an example, 




and 



v. 



H0 2 C 




2 N 
C0 7 H 



v 



These molecules are nonsuperposable mirror images and, thus, are enantiomers. 



(b) Yes 



iCOJi 




and 



HO ? C 




H0 7 Ci„ 




C0 2 H 



(c) This molecule has a plane of symmetry. 



. 




HCUC 



The plane of the page is a plane of symmetry. 



15.45 A-G Bilesjklerinin yapilanni (uygun oldugunda stereokimyasiyla) yaziniz 

O 



A1C1, PC!, 2 NaNH, 

(a) Benzen 4- CH 3 CH 2 CC1 -* A ~— * B (C H in ClO *-* 



OX 



H,. NUB (P-2) 
C (QH.) — ► D (CJHJ 



mineral yag, 

1S1 



(ipucu: C bile§iginin 'H NMR spektrumu 8 7,20'de bir coklu (5H) ve 8 2,0'da 
bir birli (3H) icerir. 

(DLi.siviNH 

(b) C 



(2) H 3 

Br„ CCL, 
(C) D-^- 

Br : , CCI., 



(d) E 



2-5°C 



* E(C 9 H 10 ) 



► F + enantiyomer (ana iirtinler) 

► G + enantiyomer (ana iirtinler) 



15,45 (a) 




-CH,CH. 




CI 2 CH 2 CH 3 




^CCH 



3 



B 




(b) 




-CH 



l 3 






(C) 



15.46 



15,46 



15.47 



15.47 



15.48 




(d) 



H 



&ft 



€ 



Br 



Br^^H 



F CH 3 



G CH 3 



Sikloheksenin asetil klorur ve A1C1 3 ile etkile§tirilmesi moJekiil formulu 
C 8 H l3 C10 olan bir iirun verir. Bu uriiniin bir baz ile etkile§tirilmesi ise 
1-asetilsiklohekseni olu§turur. Bu tepkime siralannin heT iki basamagi icin 
mekanizma oneriniz. 



H 3 C 



O 

— ^!— ci + 



A1C1 



> H,C-C=0 + AID 





+ H a C-C=0 



> 




A!Ct 






II 



C-CH 



base 



-HCl 




CgHi-iOCl 



■8**13 



tcr-Bixt\\ grubu, bazi aromatik bile§iklerin sentezlerinde bir kapatici grup 
olarak kullanilir. (a) ter-Biitil grubunu nasi] katarsiniz? (b) Nasil cikarirsmiz? 
(c) Bir kapatici grup olarak ter-butil grubunun S0 3 H grubuna gore olumlu yan- 
Ian nelerdir? 

(a and b) The tert-bmyl group is easily introduced by any of the variations of the 
Friedel-Crafts alkylation reaction, and, because of the stability of the rerr-butyl cation, 
it is easily removed under acidic conditions. 

(c) In contrast to the -S0 3 H group often used as a blocking group, -C(CH.) 3 activates 
the ring to further eiectrophilic substitution. 

Toluen oda sicakhginda siilfolandiginda (deri§ik H 2 S0 4 ile) tepkime urliniinun 
yakla§ik %95'i orto ve para yer degi§tirme urunleridir. Daha ytiksek sicakhk 
(150-200°C) ve daha uzun tepkime siiresi uygulanirsa, uriiniin yaklasjk %95'i 
meta (basjica) ve para yer degi§tirme iirunudiir. Bu farkliliginin nedenini acik- 
layiniz. (Ipucu: w— Toluensiilfonik asit en kararh izomerdir). 



15,48 



15.49 



15.49 



15.50 



At the lower temperature, the reaction is kinetically controlled, and the usual o/p direc- 
tive effects of the-CH 3 group are observed. At higher temperatures, the reaction is ther- 
modynamically controlled- Ac reaction times long enough for equilibrium to be reached, 
the most stable isomer, w-toluenesulfonic acid, is the principal product. 

Bir C — D baginin kinlmasi bir C — H baginin kinlmasindan zordur ve sonuc- 
ta C — D baglannin kinldigi tepkimeler, C — H baginin kinldigi tepkimeler- 
den daha yavasttr. Perdoteryobenzenin (C 6 D 6 ) normal benzenle (C 6 H 6 ) ayni 
hizda nitrolandigi gozleminden hareket ettiginizde nasil bir mekanizma bil- 
gisine iila§irsiniz. 

The evidence indicates that the mechanistic step in which the C-H bond is broken is nor 
rate determining. (In the case cited, it makes no difference kinetically if a C-H or C-D 
bond is broken in electrophilic aromatic substitution.) This evidence is consistent with 
the two-step mechanism given in Section 15.2. The step in which the aromatic com- 
pound reacts with the electrophile (N0 2 + ) is the slow rate-determining step. Proton (or 
deuteron) loss from the arenium ion to return to an aromatic system is a rapid step and 
has no effect on the overall rate. 

Benzil bromiir veya allil bromurden ba§layarak a§agidaki bilesjklerin her bi 
rini nasil sentezleyeceginizi gosteriniz. 

(a) C 6 H,CH 2 CN (d) C 6 H 5 CHJ 

(b) QH 5 CH 2 OCH 3 (e) CH 2 =CHCH 2 N 3 

(c) C 6 H 5 CH 2 2 CCH 3 (f) CH 2 =CHCH 2 OCH 2 OCH 2 CH(CH 3 ) 2 






15.50 (a) C 6 H 5 CH 2 Br 



(b) CH«CH,Br 



(c) CJLCHJBr 



^> C 6 H 5 CH 2 CN 
(-NaBr) 

-^f> C 6 H 5 CH 2 OCH 3 
(-NaBr) 
CH 3 CQ 3 Na 

CH^COnH 

(-NaBr) 



* 



> C 6 H 5 CH,0,CCH 3 . 






(d) C,H,CH,Br 



Nal 

acetone ^6"5^""2^ 

(-NaBr) 



NaN, 



> CH^CHOLN. 



(e) CH-r- CHCH Br "acetone' ^^j- v-ai^hj*^ 

(-NaBr) 

NaOCH,CH(CH 3 ) 2 . 
(0 CHf=CHCH 2 Br (CH^HCHOh" > CHf=CHCH 2 OCH 2 CH(CH 3 ) 2 

'(- 2 NaBr)' 
15.51 A, B ve C Bile§iklerinin yapilanni bulunuz? 

Na NBS (CH,),CuLi 

Benzen ... ,.—> A (QjH 8 ) -p^-* B (C 6 H 7 Br) : >C (C 7 H I0 ) 



siviNH,. EtOH 



CC1_, 



15.51 




B = 




C = 




15,52 U ,1-Trifeniletanolu eser miktarda kuvvetli asit igeren etanollc isittigiiiizda 

1-etoksi-l ,1,1-trifenilmetan olu§ur. Bu iiriinun olu§umunu a^iklayan akla yatkin 
bir mekanizma yaziniz? 

+Hl + -H 2 O w +EtOH w 

15.52 (C 6 H 5 ) 3 C-OH -^+1 (C 6 H 5 ) 3 C 7 OH, < > (C fi H,),C + < ^ 

6 5 3 >F ^653 ^ . +H,0 k 6 5 ' 3 -EtOH 

Very stable 

it* carbocation 

(C 6 H 5 ) 3 C -O-Et 3P=£ (C 6 H 5 ) 3 C-Q-Et 

1 +1T 

H 

15.53 (a) Bir S N 2 tepkimesinde a§agidaki halojeniirlerin hangisinin en etkin olmasi- 

ni beklersiniz? (b) S N 1 Tepkimesinde hangisi en etkindir? 
Cevaplanntzi a^klayiniz. 

CH 3 CH 2 CH = CHCH 2 Br CH 3 CH =CHCHBrCH 3 CH 2 = CHCBr(CH 3 ) 2 

15.53 (a) CH 3 CH 2 CH=CHCH 2 Br would be the most reactive in an S N 2 reaction because it 
is a 1° allylic halide. There would, therefore, be less steric hindrance to the attacking 
nucleophile. 

(b) CH,=CHCBr(CH0 2 would be the most reactive in an S N I reaction because it is a 
3° allylic halide. The carbocation formed in the rate-determining step, being both 3° and 
allylic, would be the most stable. 

15.54 Asetanilit a§agidaki sirada bir seri tepkimeye sokulmu§tur. (a) der. H 2 S0 4 ; 

(b) HN0 3 , isi: (c) H 2 0, H 2 S0 4 , isi sonra OH". Son uriinun ,3 CNMR 
spektrumu alti sinyal verir. Son iiruniin yapisini yaziniz. 

15.54 The final product is onitroaniline. (The reactions are g Section 1 5. 14.) The pres- 
ence of six signals in the ,3 C NMR spectrum confirms that the substitution in the final 
product is ortho and not para. A final product with para substitution (i.e., /;-nitroani- 

. line) would have given only four signals in the l3 C NMR spectrum. 



*15.55 



Ligninler dogal bile§iklerle seliiloz liflerinin baglandigi pek 90k tipteki 
kerestenin esas bile$enleri olan makromolekiillerdir. Ligninler degi§ik kiiciik 
molekullerden (pek cogunda fenilpropan iskeleti olan) olusur. Bu bncii mole- 
kiiller degi§ik sekillerde kovalent baglarla baglanmi§ olarak bulunurlar ve 
karma§ik olan ligninleri olustururlar. Lignin ozonlandigmda bir$ok iirtin elde 
edilir. Bu bile§iklerden biri olan B bilesjginin olu§umunu ac.iklamak icin A, 
lignin biles igi modeli olarak ahnarak a§agidaki tepkimelere maruz birakilmi§- 
tir. B nin yapisi nasil olabilir? 



cup 




DNaBH^ 2)Q ; ^ 3)1I : Q ^ 

► ■-+ = ► ft 



* 15.55 



Gaz kromolografi-kUtle spektroskopisi (GC/MS) icin B'yi yeteri kadar ucucu 
yapmak amaciyla (Altboliim 9.17) B once, M; 308 m/z olan tris(0-trimetilsi- 
lil) tiirevine donu§turiilur [Tris*\ belirtilen kompleks grubun (ornegin, bura- 
da trimetilsilil gruplan) 119 tane oldugu anlamina gelir. Italik biiyiik O bunlann 
esas bile§igin oksijen atomlanna baglandigi ve hidrojen atomlarimn yerini al- 
digi anlamindadir. Benzer §ekilde on ek "bis" iki kompleks grubun varhgini 
belirtir ve "tetrakis" (a^agidaki soruda ku!lanilmt§tir) dort anlamina gelir. | 
B'nin TR spektrumu 3400 cm -1 de genis, bir sogurma bandi: 'H NMR spektru- 
mu 8 3,6 da bir tek coklu pik verir. 

B'nin yapisi nedir? 

CH 2 OH€HOHCH 2 OH (Glycerol) After sodium borohydride reduction of the alde- 
hyde, ozonolysts oxidatively degrades the aromatic ring, leaving only the polyhy- 
droxy side chain. Water is an alternative to HOAc sometimes used to work up ozonol 
ysis reactions. 



*15.56 Ligninde cok, sik rastlanan birim olan C bile§igi model olarak kuilanildiginda, 

C ozonlamrsa D elde edilir. Degi§ik yollarla. boyle bir lignin biriminin Lie kar- 
bon yan zincirinin stereokimyasinin. boyle bir yukseltgenme esnasinda tama- 
men degi§meden kaldigi tespit edilmi§tir. 



OCH, 



CH.O 




o, 1-1,0 



HO»-r*H 

H»4-0 



CH 2 OH 




CH,0 



GC/MS'de, D M.'si 424 m/z olan tetrakis(O-trimetilsilil) tiirevine 
d6nu§turulma§tLir. D'nin IR spektrumu 3000 cm ''de (geni§, kuvvetli) ve 

1710 cm r de (kuvvetli) bandlar icerir. D'nin H NMR spektrumu, D 2 ile 
etkile§tirildikten sonra, S 3,7 de (joklu 3H) ve S 4,2 de (ikili, 1H) 
igermektedir. DEPT ,; C NMR spektrumlan 5 64 (CH 2 ), 5 75 (CH), 5 82 (CH) 
ve 8 177'de (C) sinyaller vermi§tir. 

D'nin yapisini stereokimyasiyla biiiikte bulunuz? 



*15.56 COOH 

HO-C—H 



. 



(Threonic acid) 



CH.OH 



Ozonolysis oxidatively degrades the aromatic rings, leaving only the carboxyl carbon as 
emnant of the alkyl substituted benzene ring. Water is an alternative to HOAc used 



a i 

to work up the ozonolysis reaction 



Aldehitler ve Ketonlar I. 
Karbonil Grubuna Nukleofilik Katilma 

(a) C 5 H, O Formulune sahip yedi izomerik aldehit ve ketonun IUPAC turetme ad- < Problem 16.1 
larmi yazjniz. (b) C 8 H 8 formiiliine sahip ve bir benzen halkasi iceren turn aldehit 
ve ketonlann yapilanni ve adlanni (yaygin ve IUPAC turetme adlanni) yaziniz. 



